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[OFFICIAL NOTICE. } 
Notice Respecting the “Wrinkle Department,” Western 
Gas Association. 
alin 
OFFICE OF THE SECRETARY, New ALBANY, IND., Feb. 10, 1896. 
Contributions to the ‘‘ Wrinkle Department,” of which Mr. Geo. T. 
Thompson, of St. Louis, is editor, should be sent to him not later than 
March 20. The ‘‘ Wrinkle Department” is a distinctive and valuable 
feature of the meetings of the Western Gas Association. Its success 
has been due wholly to the personal solicitations of its editor, who has 
been persistent in his efforts to collect a valuable contribution. This 
year it is hoped that contributors will voluntarily and promptly send 
Mr. Thompson their ‘‘ Wrinkles” for the Chattanooga meeting. 
James W. Dunsar, Sec’y. 








[OrFictaL NOTICE. ] 
March Meeting, Society of Gas Lighting. 
a chagiibitie 2 
OFFICE OF THE SECRETARY, Feb. 28, 1896. 
The March meeting of the Society of Gas Lighting will be held in 
the Arena, No. 39 West 31st street, New York City, at 3 p.m. of Thurs- 
day, March 12. Frep. S. Benson, Sec’y. 








[OFFICIAL NOTICE. ] 
March Meeting, Guild of Gas Managers. 





OFFICE OF THE SECRETARY, Feb. 28, 1896. 
The March meeting of the Guild of Gas Managers will be held in 
Young’s Hotel, Boston, at noon, Saturday, March 14. 
A. K. Quinn, Sec’y. 








[OrFicIaAL NOTICcE.]} 
Twelfth Annual Meeting of the Ohio Gas Light Association. 
ccnininieanlitiliicinis 
OFFICE OF THE SECRETARY, COLUMBUS, O., March 2, 1896. 

The following is a list of papers to be read at our twelfth annual 
meeting, which will be held in Cincinnati, O., Wednesday and Thurs- 
day, March 18 and 19, 1896 : 

‘* Utilizing Gas Liquor in Small Gas Plants,” by Mr. B. P. Holmes, 
Youngstown, O. : 

‘* Dots and Dashes,” by Mr. E. H. Jenkins, Covington, Ky. 

‘“* Mains and Services ; their Extension into New Territory,” by Mr. 
Geo. Light, Dayton, O. 

** Selling Gas,” by Mr. Henry L. Doherty, Columbus, O. 

‘Ventilation of Gas Heated Rooms,” by Mr. Donald McDonald, Lou- 
isville, Ky. 

It is expected that unusual interest will be given to the Thursday 
morning session, to which no one but members of the Association will 
be admitted, and at which time especial attention will be given to the 
** Question Box,” to which all are requested to contribute. 

The Grand Hotel, where the sessions will be held, is located at the 
corner of Fourth street and Central avenue, and is conveniently 
reachec from all railroad depots. The Columbia avenue cars run di- 
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rect to the hotel from the Pennsylvania and C. H. and D. depots, and 
passengers arriving at the Grand Central station have only to cross the 
‘street to take an elevator which will land them on the office floor of the 
hotel. The hotel is run on both the American and European plan, and 
the rates will be as follows: American plan, $3 per day and upwards ; 
European plan, $1.50 per day and upwards, 

Accommodations can be obtained at other hotels, as follows: Gibson 
House, $3 to $5 per day ; Burnett House, $3 per day ; Palace Hotel, $2 
and $2.50 per day ; Dennison Hotel, $1.50 and $2 per day. 

Those contemplating attending the meeting are advised to secure 
their rooms in advance. 

Membership application blanks can be obtained from the Secretary. 

A. P. Latsrop, Sec’y. 








BRIEFLY TOLD. 
sieges 

THE ALLEN AND ADDICKS PapErsS.—The several chapters in our issue 
for this week of the official reportof the New England meeting include 
two interesting papers. The first of these is by Mr. W.S. Allen, of 
Boston, who wrote most entertainingly on ‘‘The Development of 
Candle Power,” and although his compilation naturally dealt princi- 
pally with enrichers, and their method of use, that had been pretty well 
tried practically, he nevertheless ventured a passing paragraph respect- 
ing acetylene as an aid to the enriching of gas of inherently low candle 
power. However, he is very diplomatic in his reference to the subject, 
and a fair inference from his speculations respecting the relative values 
of benzol and acetylene as enrichers, is that benzol is likely to prove the 
better card of the two for the gas engineer. And it is quite certain that 
in this interpretation he is in accord with the majority ; since we know 
fairly well what can be done with benzol, both in point of enriching 
value and the cost thereof. The last paragraph of his paper is, how- 
ever, a notable leaning towards heresy ; for we hold to the belief that 
it ‘‘ would ” not ‘‘ be better to use small burners and more of them,” 
nor would it be better to ‘‘ furnish gas of lower candle power and dis- 
tribute the light properly,” because it is quite an easy matter to dis- 
tribute light properly that emanates from large burners, the lighting 
agent being a high candle gas. In fact, the suggestion to use smaller 
burners and more of them has the faintest ring of a special plea for 
acetylene gas—pure and unmixed. Of course, the matter of distribut- 
ing the light properly is a matter that belongs to any and every means 
of lighting. The paper by Mr. Walter R. Addicks, of Boston, on 
** Acetylene” is complete in matter, fair in treatment and honest in 
tone ; but the power figures are seemingly all too much on the side of 
cheap carbide production. We espouse Mr. Nettleton’s position in this 
regard, whose part in the discussion on the paper was firmly spoken ; 
and that engineer has had some pretty conclusive experience in the 
item of the cost of water power. Mr. Taber, also, had something to say 
on the power question, and hisspeech fits in very nicely with the Net- 
tleton views thereon. A third speaker in the debate, who spoke right 
to the point, was Capt. W. H. White, and even if he was a trifle 
oratorical, he undoubtedly put the carbide-acetylene conundrum just 
where it belongs. If acetylene gas can be produced at.a certain figure 
(and no one yet knows what that figure is) the gas makers of the country 
are the ones who want it and will have it, since it will be worth more 
to them than to anyone else. 





OSTERBERG’S SYNOPSIS OF CURRENT ELECTRICAL LITERATURE.—We 
are in receipt of a copy of an excellent ‘‘ Synopsis of Electrical Litera- 
ture,” by Max Osterberg, E.E., A.M., of this city, which indexes, in 
complete and easily understandable form, everything of worth that was 
printed in 1895 concerning electrical literature. The publishers are the 
D. Van Nostrand Company, of this city, and we have no hesitation in 
saying that to those interested in the subject of electricity the book is 
worth many times the price that is charged for it—$1. 





Norrs.—Through the negligence of the printers in replacing in the 
form cuts that had been removed for ‘‘ underlaying,” Figs. 1 and 2, in 
the description in our last issue of the ‘‘ Bristol Recording Thermome- 
ter for Atmospheric Ranges of Temperature,” were inverted.——A 
Pintsch plant is to be erected at Phillipsburg, N. J., to furnish gas for 
the lighting of the passenger coaches of the Lehigh Valley Railroad.—— 
The Newark (N. J.) Gas Company has contracted with the United Gas 
Improvement Company, of Philadelphia, for two sets of its standard 
Lowe water gas apparatus, double superheater form, to be erected at 
once at the station formerly known as the works of the Citizens Com- 
pany. The new plant will have a daily generating capacity of 14 mil- 
lion cubic feet or over, and will replace the gasogenes of somewhat un- 
certain type hitherto used there. Candor, however, compels the admis- 
sion that, uncertain as the type of the to-be-superseded gasogenes is, 
they nevertheless did a lot of good work in their time, 








[OFFICIAL RePpORT—REVISED BY THE SECRETARY—CONTINUED FROM 
PaGE 333.] 
TWENTY-SIXTH ANNUAL MEETING OF. THE NEw. 
ENGLAND~ ASSOCIATION OF GAS ENGINEERS. 
et ca 


HELD aT Youna’s Horst, Boston, Mass., Feb. 20 and 21, 1896. 








First DaY—AFTERNOON SESSION. 


The President called the meeting to order at 2:30 p.M., and asked Mer, 
W. 8. Allen, of Boston, Mass., to read his paper on 


THE DEVELOPMENT OF CANDLE POWER. 


Mr. Allen, before proceeding with the paper, explained that its title 
was somewhat misleading ; and suggested that a closer approach to 
accuracy in its naming would have been reached had it been entitled, 
“The demand for higher candle power, and some of the less well-known 
methods for obtaining it.” The author then read: 

When lighting by gas was introduced, people, accustomed to candles 
and oil lamps, considered the gas produced at that time, with a candle 
power of from 10 to 12 candles, a very brilliant light, and this belief 
continued for many years. Legislation fixed the minimum candle power 
at 12, and, even as late as 1866, it was argued, before the Massachusetts 
Legislature, that gas of 12-candle power was much more satisfactory 
than any higher value because there was too much light given in one 
place if the gas was of 16 or 20 candles. 

In course of time more light was demanded in one place, and the 
companies were obliged to enrich their product; and this was done 
with cannel, which still continues to be a very satisfactory means, 
within certain limits, say, up to 20 candles, but the expense of this method 
is prohibitive, except in the immediate vicinity of cannel coal fields. 
There are many advantages in the use of cannel, and perhaps the 
greatest of these lies in the fact that no changes are necessary in the 
machinery of gas making, the same retorts and other apparatus serving 
equally well for cannel and ordinary coals. 

The great abundance and cheapness of mineral oils early led to ex- 
periments in their utilization for gas making, and it was found that 
gas of very high candle power could be produced from them ; but un- 
less these oil gases were added in moderation, and burners modified to 
suit, the gas smoked. 

When, however, the production of water gas was proven practicable 
a method was presented for obtaining gas of higher candle power 
than any we had known, and 25 and 30 candle power became as well 
known as 18 or 20 had been. . 

About this same time (1880) the electricare light made its commercial 
appearance, and the gas companies began to look for more light. 
Groups of flat flame burners were used in street lighting, and Siemens 
and Lungren regenerative burners yave us greater candle powers than 
we had previously known. Then the incandescent gas burner, which 
had been known in many forms for nearly 100 years, began to be a 
commercial burner, and the beautiful light of Dr. Auer von Welsbach 
was acommon sight. With this in the field, and a multiplicity of elec- 
tric incandescent lights on every hand, there arose a demand for more 
light from ordinary burners; and I propose to consider some of the 
methods employed to attain this end—I shall have nothing to say of 
the ordinary water gas methods ; but shall discuss some methods now 
being used in Europe that are little known in this country. 

First, the process of Young and Bell, commonly known as the 
Peebles process, from the town where it has been most successfully 
used. The principle of this process, which is very simple, should yield 
good results. Briefly stated, it consists in decomposing oil at a com- 
paratively low temperature, and passing the mixture of gas and oily 
vapors through pipes and washers, where it meets the oil, which after- 
wards flows into the retorts. By this process of oil-scrubbing all the 
condensable parts of the gas are washed out, and only a fixed gas 
passes on tothe holder, while the condensed vapors pass back to the 
retorts. This process gives a gas which can be mixed directly with 
coal gas, and bring its candle power up. to a much higher value with- 
out smoking than is the case with oil gasified in the usual way. 

In England many gas works are now using what they term carbur- 
ine to enrich the gas after it leaves the holder. This carburine is a 
very light pretroleum or shale spirit and of a sp. gr. of about .680, 
and consists mainly of hexane. At 32°F. atleast 8 percent. by vol- 
ume of carburine can be kept in a state of vapor in the gas. One gal- 
lon will raise 8,000 feet of 16-candle power gas one candle, and since 
_this quantity of carburine will be held by 355 feet of gas, at 32°, with- 
out condensation, we can, by this means, obtain any candle power 
, Suited to the burners which we are to supply. 
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But a more successful process has now been in use for about three 
years, in Munich, and has been adopted in several other German cities ; 
namely, carbureting with benzol vapor. 

It has long been known that benzol existed in coal gas in small 
quantities, and that it furnished a large amount of the light—larger 
than any other part of the illuminants—and it occurred to Dr. Bunte 
that gas could carry much more of this substance, than naturally oc- 
curred there. The vapor tension of benzol vapor is such that, at 32° 
F., 3.8 volumes can be kept in suspension in gas, whileonly 1.3 volumes 
are normally present. This being the case it was comparatively simple 
to add more benzol, and the apparatus employed in Munich for this 
purpose consists merely of a revolving drum, dipping into a supply of 
benzol, over which a current of gas is passed. A broad, thin surface 
of benzol is thus presented to the action of the gas, and evaporation is 
rapid. To overcome the cooling effect of the evaporation the apparatus 
is slightly warmed by a steam coil. In practice only a portion of the 
gas (the amount being determined by the amount of enrichment de- 
sired) is passed through this carbureter, afterwards being mixed with 
the main body before it enters the holder. As it is possible to regulate 
very accurately the quantity of gas which is passed through the car- 
bureter, the candle power of the final mixture can be maintained very 
close to any desired standard. 

The Munich experiments show that about 25,000 cubic feet of gas 
can be raised one candle, by the use of one gallon of benzol ; and, also, 
that- gas of 25-candle power can be made as a permanent gas from or- 
dinary coal gas. 

The amount of the vapor of benzol retained in suspension by coal 
gas at 32° is only 3.3 volumes, as against 8 volumes of light, pretroleum 
spirit—carburine—and it would, therefore, seem as if the latter would 
be a better substance to employ. This, however, is not the case, as the 
greater amount of light given by benzol vapor renders the use of one- 
third of the quantity equaily valuable. 

Or, to express it differently, one gallon of hexane when added to 
coal gas gives 8,000 candle feet, and one gallon of benzol gives 25,000 
candle feet. The practical limits to the use of these two methods of en 
richment lie, on the one side, in the amount of these vapors which 
can be burnt in ordinary burners without smoke, and, on the other 
side, in their resistance to cold. As regarcs the first objection, 25-can- 
dle power can be obtained with either substance, and gas of this grade 
burnt without trouble from smoke. So far as resistance to cold is con- 
cerned, we all know that both will be condensed, if only the tempera- 
ture be lowered enough. Even the benzol existing in ordinary coal 
gascan, by chilling the gas in pipes passing through a mixture of salt 
and ice, be nearly all condensed. The practical side of this question is 
very obscure, for we have very few data from which we can determine 
the temperature of the gas in the holders, away from that in im- 
mediate contact with the walls, or in the general distribution system. 
Leaving out of consideration gas chilled by passing through services 
or mains exposed to the air, and, therefore, of the same tempera- 
ture, and, judging from the temperature of the gas taken directly 
from services, we are, I think, safe in assuming that the general 
temperature of the gas in the distribution system rarely falls below 40° 
F. If this is the case little is to be feared from condensation of either 
of these vapors if employed in quantities within the point of saturation 
at 32°. 

Another possible enricher:in which we all take a lively interest is 
acetylene. This being a gas, will, of course, mix readily with coal 
gas; being condensable only at very low temperatures it will relieve us 
of any fear of condensation and, owing to its very high candle power, 
we can obtain, for mixtures with coal gas, much higher candle powers 
than we can now reach with ordinary burners—and gas of 30 or 40 
candle power may soon be demanded of us. The close chemical con- 
nection between benzol and acetylene renders it probable that the 
fact observed in regard to the high illuminating power of both may 
be very closely related, and we may have acetylene condensed in the 
flame into benzol before being burned, or we may have benzol broken 
up into acetylene before its final decomposition, with separation of car- 
bon. Asit has been proven by experiment that acetylene is useless 
for enriching carbonic oxide, or blue gas, it may be that we shall be 
obliged to use acetylene only indirectly for this purpose, converting it 
into first, benzol, by passing it through red-hot tubes in the well 
known manner. Within a short time a patent was taken out for the 
use of acetylene to enrich water gas by mixing the two gases, and then 
passing them through hot tubes, the claim of the patent being that the 
hydrogen of the water gas and the acetylene combined to give olefiant 
gas. May it not be equally probable that what takes place is simply 
the condensation of three molecules of acetylene to benzol, 





The same demand for increased light that we have seen in the grad- 
ual raising of the candle power of gas burned in ordinary burners, 
from 12 to 25, or even 30, has also been seen in the development of the 
incandescent gas light. Starting with a light of only 20 candles, only 
a few years ago, the mantle of the Welsbach light has been so im- 
proved that we now have 80 candles, with less gas consumption; and re- 
céntly a new burner of this type has been brought forward which gives 
a light of 200 to 400 candles with a small consumption o? gas. This 
burner, the Denayrouze, is a French invention, and brings into play a 
well known principle ; namely, that the more intimate a mixture of 
air and gas is made the more rapid is combustion, and since the com- 
bustion takes place in a smaller zone, being less dependent upon the 
outside air, this small zone of combustion concentrates the entire heat 
of the flame. Using this idea, Denayrouze introduces into the tube of 
the Bunsen burner of his lampa fan driven by a very small elec- 
tric motor, and thus secures an intimate mixture of the gas and air— 
the flame so produced being thrown into a Welsbach mantle with the re- 
sult that a far greater light is produced from the same amount of gas. 
In this way also a flame is produced of sufficient body to allow this 
burner to be used without a chimney. 

To obviate the objection made to the use of an electric motor, Band- 
sept has arranged a burner in which the motive power for the fan is 
the pressure of the gas itself. These burners are in practical use in 
Europe, but I have never heard of any in this country. 

A thing to be carefully considered in regard to enrichment is the 
heating power of the enricher. With the great increase in the use of 
gas for heat we must seek for some form of enrichment which will give 
the greatest heat effect. This is now of nearly as much importance 
for producing light as for heating ; for in the incandescent gas light it 
is the heat of the flame we want, not the light. Benzol and acetylene 
are both valuable as heat givers, and, perhaps, in these directions our 
future progress lies. Our aim must be to produce a gas which yields 
the greatest combined heat and light effect at the least cost. 

One question presents itself to us from the consideration of these 
various inethods for increasing the light of our single burners. Have we 
not gone astray in the direction of trying to concentrate our light in 
one place? Would it not be better to use smaller burners and more of 
them, or furnish gas of lower candle power and distribute the light 
properly. In our rooms we cover the flames with opal and ground 
shades and thus take away from one-third to one-half of the light effect 
which we have spent a great deal of money in our works to obtain. 
Would it not be better to save this expense and teach people how to 
light rooms? Chandeliers and brackets are not put where they will 
light the whole room properly, but rather where they will look well 
with the room—if, indeed, even that care is taken. With the introduc- 
tion of electric light an attempt was made to arrange lights better, but 
the field is wide open to any one who will teach the builders and the 
public how to light rooms of varying sizes, and of differing shapes and 
colors. And it seems to me quite possible that, for ordinary domestic 
lighting, we have gone too farin the direction of high candle power. Is 
it not time to stop and try the effect of less light from each burner and 
many more burners? 

Discussion. 

The President—This morning we had an admirable paper on ‘* Pho- 
tometry ” that taught us how to make accurate tests of candle power. 
We now have this excellent paper, by Mr. Allen, suggesting methods 
for obtaining good candle power, and how to utilize the various en- 
richers, some of which we know about and some of which we do not. 
Now that we have found out how to get good gas, as also how to measure 
its value in candles, I hope you will act upon the suggestion made by 
Mr. Allen and ask him all sorts of questions, in order that you may be 
prepared to work according to some of the methods that he suggests. 
Mr. Gifford, here is a chance for you to further discuss the question of 
candle power. 

Mr. Gifford—I do not think I know enough of these processes to speak 
intelligently of them. 

Mr. Taber—I would like to ask Mr. Allen if he noticed, in a recent 
number of the AMERICAN Gas LIGHT JOURNAL, the review of Prof. 
Vivian B. Lewes’ experiment with reference to the temperature of 
flames. Prof. Lewes refers to the heat of the acetylene flame by refer- 
ring it to two axes, one vertical and the other longitudinal. Have you 
any idea with reference to its plausibility? The idea seemed to me to 
be a probable exposition of some of the flame phenomena, that the heat 
would inclose, as in a sheath, the unburnt gases, and the temperature 
vary in both directions. 

Mr. Allen—I regret to say that I have not seen the paper of Prof. 
Lewes, referred to by Mr, Taber; but it seems to me that we know 
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practically nothing of what goes on inside the flame. We thought we 
did until within the past year ; butsuddenly there have come a variety 
of papers from different men, in which all the old contentions are 
broken up, as well as all our old theories of what happens within the 
flame—whether we have a condensation of the hydrocarbons or a break- 
ing up of the hydrocarbons, and afterwards a complete breaking up 
and separation of the carbon. The only thing we seem to know is that 
light is given by the actual separation of the solid matter or particles of 
carbon ; but what happens beyond that I have not been able to find 
out. 

The President—Mr. Hinman, you have had a great deal of experience 
with testing candle power of gases. Here is a paper on that subject. 
Do you care to ask any questions of Mr. Allen? 

Mr. Hinman—Unfortunately I came in late and did not hear the 
paper. 

The President—There is where you were unfortunate. Does any 
other gentleman care to ask Mr. Allen any questions or to discuss 
this paper ? 

Mr. Gifford—I would like to ask Mr. Allen if he knows the cost of 
benzol and carburine per gallon ? 

Mr. Allen—The cost of benzol is very much greater in this country 
than it isin Europe. The price has fallen so rapid!y abroad that it has 
been able to compete with shale spirits. As a rule, in England, car- 
burine is obtained from shale oils, and not from petroleum. What the 
relative cost would be here I cannot say ; but the whole question of tar 
distillation in this country, and the saving of benzol, is in its earliest 
stages ; and we have not advanced to anything like what they have in 
Europe; and benzol has not come on the market in any such quantities. 
Its cost I cannot state. 

Mr. Taber—I have an impression that the amount of benzol that is 
present in our gas, and from which we think we have illuminating 
power, came with high heats, or about the time that high heats were 
developed in our retorts. Am I not right in that? Is it not the pro- 
duct of high heats, and is not this a further enrichment in the same di- 
rection ? 

Mr. Allen—I think it will be found that in all coal gas it is a vary- 
ing quantity. It depends a great deal upon the heat, but it depends a 
great deal more on the coals used. Different qualities of coal give dif 
ferent percentages of benzol. Some of the German coals that I have 
mentioned give double the quantity of benzol in the gas that others 
give. The main point in all these matters is that we are going too far 
in the direction of too much light in one place. That is a point upon 
which I should be very glad to hear someone express an opinion. The 
distribution of light in rooms is ordinarily very bad. The lights are 
arranged without any regard to the problem of lighting the room. I 
think we have really fostered that, by giving excessively high candle 
power—as is done by the Welsbach and by other high candle power 
lights. Iam referring now only to the means for domestic lighting. 
_ In any large, open space it is, of course, an advantage to have a high 
candle power, and to put it in one place, and to put it high up, so as to 
light the place well, in the same way that a skylight lights a room. 
But in ordinary house lighting it strikes me that we have gone a good 
way in the direction of too much light in one place. 

The President—Has not Mr. Clark a word to say on this subject ? 

Mr. Clark—Unfortunately I was not present at the reading of the 
paper, and am not prepared to discuss it. 

Mr. Taber—I am sorry indeed that the gentlemen should ask for 
more light on one subject and refuse to give any more light on another 
subject. I wish, however, to move a hearty vote of thanks to Mr. 
Allen for his valuable and interesting paper. [Adopted.] 

The President—The next paper is that of Mr. Walter R. Addicks, of 
Boston, Mass on 

ACETYLENE GAS. 

Those of you who have been reading all that has been written on the 
subject of calcium carbide and of acetylene gas must have been struck 
with the wide difference of opinion expressed. This is usually true of 
any new process that affects great interests. The inventor, particularly 
of anything even remotely connected with gas, seems to be unconsciously 
affected by its-properties. You read but too frequently of the coming 
of the fuel or lighting gas of the future, which all may have for 10, 20 
or 30 cents per 1,000 feet, as the case may be. - 

Those of you familiar with the manufacture of gas know that there is 
a great difference in the value of a foot of the various gases suitable for 
public uses. It may be that it is this fact, as well as the knowledge of 
the necessities of the problem, that makes the gas engineer a conserva- 
tive man. Two things are necessary in a gas—certainty of supply and 
simplicity in use, A third point is of importance, that is, reasonable 





safety in the use ; but the public demands the best for the money. No 
other fight was more bitter than that between the water and coal gas 
interests, and even to this day we hear men stating that water gas is 
odorless, without knowing that carbureted water gas, of which they are 
speaking, has an odor which they could not distinguish from illuminat- 
ing coal gas. The gas lighting interests did not take kindly to the elec- 
tric light; yet it was a blessing in disguise. It is in the interest of the 
lighting industry to give the greatest amount of light for the least 
money. The electric and the gas engineer meet on common ground 
when the manufacture of acetylene gas is considered, and our interest 
in the subject is mutual. This may not be an occasion when a paper 
bristling with data is appropriate, but certainly discussion is chiefly 
valuable. 

Acetylene gas has been known for a long time. It is present in small 
quantities in both carbureted water gas and in coal gas, and in larger 
quantities in coal gas made from cannel coal. The great interest in it 
to-day is due to the accidental manufacture of calcium carbide during 
some experiments conducted by the Willson Aluminum Company, at 
Spray, N. C., in 1892. It appears that in conducting an experiment 
with aluminum, powdered carbon and lime were used, with other in- 
gredients. There was found in the crucible a hard, dense, grayish sub- 
stance. By accident or design a piece was thrown into the head race 
flowing by the furnace and a violent ebullition attracted attention. This 
excited curiosity, and a piece was thrown in waterand a match applied 
to the bubbles ; a brilliant and smoky flame was the result. An anal- 
ysis of the gas showed it to be pure acetylene gas. 

For two reasons acetylene gas interests the gas engineer ; as a possible 
competitor and as a substitute for oil for enriching purposes. The in- 
crease in the cost of oil has checked the natural growth of the manu- 
facture of water gas, and has even increased the use of coal gas where 
companies have ample capacity for producing water gas. The electric 
engineer is interested in acetylene gas at least for two reasons; as a 
possible competitor of the electric light, and as a new use for electrical 
machinery. 

A visit to Spray is of special interest. Major J. Turner Morehead, 
the President of the Aluminum Company, lives there, and he seems to 
take great interest in explaining every detail of the manufacture. I 
made my visit unexpectedly, in accordance with telegraphic instruc- 
tions, and found Major Morehead absent. Dr.G. DeChalmot, Ph.D.,who 
has charge in his absence, gave me every opportunity for investigation. 
I was fortunate in meeting Major Morehead, however, as he returned 
before I left Spray. 

The investigator soon changes his preconceived notions of the process 
of making calcium carbide, if he has pictured on his brain the Willson 
furnace. You read that the walls of the furnace must be removed to 
obtain the finished carbide, or that it is tapped out like cast iron from a 
cupola. The photograph shows the furnace actually used at Spray. 
The entire carbide plant consists of coke and lime sheds, crushing, 
grinding and mixing machinery, water wheel, dynamos, transformers, 
volt and ammeter and furnaces with electric connections. The furnaces 
are the chief interest. They are built in pairs of ordinary red brick, the 
upper portion arched ; they are about three feet deep, with a brick back, 
and a central wall from the top of the arch to the base forms the double 
furnace. Each furnace has at the bottom a cast iron plate about 2 
inches thick and about 20 inches square, to which the wire cables are 
attached leading to one pole of the dynamo. This plateis covered with 
several inches of carbon. There isthen aspace of several feet in which 
the carbide ingot is formed ; then, there is a space in which hangs the 
carbon pencil, and, finally, the arch limits the height of the furnace. 
The brick front and the upper iron door had been permanently removed 
from the furnace since the photograph was taken. Only the lower door 
is adjusted and removed at will. Wire cables are attached to the pencil 
holder, and the whole pencil is adjustable, as to height, by means of a 
block and fall leading to a vertical screw with a large stationary hand 
wheel acting as a nut ; the attendant in charge of the dynamo room 
can manipulate it, having the volt and ammeter before him. The ex- 
act position of the pencil is determinable at any moment, and the 
operator is not exposed to the gases of the furnace. The operation of 
the plant is somewhat as follows : Coke and lime are brought from the 
sheds beyond the canal on large cars running on rails. The coke is 
first crushed and then ground. The unslacked lime is likewise ground. 
Then the coke and lime are placed in a revolving mixer. This mixer 
has several hundred pounds of pebbles placed in it, so as to thoroughly 
mix and still further grind the materials. The grinding apparatus was 
made by home talent. The coke should be ground so as to pass through 
a No. 50 mesh. The lime does not have to be ground nearly so fine. 
Before placing the lime and coke in the mixer they are first weighed to 
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proper proportions. 
furnace, : 

The next operation after those described is to throw on the bottom of 
the furnace some of the mixture, then the pencil is lowered, and the 
are formed between the pencil and mixture spread on the bottom of the 
furnace by the adjustment of the pencil. Material is shoveled in in 
increasing quantities as the ingot of carbide is built up. The end of the 
pencil is kept covered with a foot of the coke and lime mixture which 
protects the carbon pencil from deterioration, but it must be stoked from 
time to time. The carbide is built up in a rectangular section, corre- 
sponding to the dimensions of the pencil, at the rate of 1 inch in five 
minutes on the average. After three hours the ingot has grown in 
height so that the top of the pencil cannot be raised further, being lim- 
ited by the arch. The current is shut off from this furnace and turned 
on to a second charge in its neighbor. The carbide ingot as made at 
Spray must be left to cool for four hours. The iron door is then re- 
moved, The mixture which surrounds the ingot of carbide on all sides 
is scraped out and thrown in a bin to be used again, after being tem- 
pered by the addition of coke, and the ingot of carbide is weighed, if 
you wish it, in its hot state. It is now broken up into pieces for ship- 
ment, and you choose the samples at will that you wish tested for gas 
yield. If the ingot is broken while yet too hot, the carbide will run 
like molten iron. The carbide is surrounded by a scale formed by the 
heat and its surrounding material. 

The curious are permitted to take samples of material at every step of 
the process. I took samples of the coke, lime, the mixture, residue 
from the furnace and of the carbide made. (These samples are on the 
table for inspection). The final step is measurement of gas made from 
the carbide. This is done by taking a known number of grammes and 
measuring the gas coming therefrom when treated with water. Meas- 
urement is made, after passing through a condenser, by a wet meter, 
such as is used in photometrical measurements. 

If I have fortunately made myself clear, you all understand fully 
the process of manufacture, and I will, after showing several slides, 
briefly discuss the product ‘‘ calcium carbide.” 

Calcium carbide is a dense, hard, grayish substance, as already stat- 
ed, and slakes, on application of water, similar to lime. Its symbol is 
CaC,; mol. wt., 64 (weights, 40 parts Ca, 24 parts C). Its specific grav- 
ity is about 2.2, and yields, when pure, 5.93 cubic feet of acetylene gas 
when measured at 60° F. and 30’ bar. Acetylene gas is a colorless gas, 
with a penetrating and unpleasant odor, having a specific gravity, re- 
ferred to air, of .91. Its symbol is C,H,; mol. wt., 26 (by weights, 24C, 
2H). When subjected to a temperature of 32° and a pressure stated at 
both 21 and 48 atmospheres (316 and 706 pounds), acetylene gas becomes 
a liquid, of gravity .42 compared with water. The temperature above 
which the gas ceases to be a liquid is placed at 37.05° C. (99° F.) and 
1,000 pounds pressure. When burned in a proper burner, Prof. V. B. 
Lewes gives the candle power, for 5 feet consumed, at from 240 to 248 
candles. These figures have been duplicated by other observers. I 
shall take this figure as the correct one. Prof. Lewes is the Chief Gas 
Examiner for the London authorities, and fitted to make the statement. 

I wish here to quote from Prof. Lewes, who says: ‘ Illuminating 
power may be taken as the highest illuminating effect produced by gas 
without the aid of regeneration or artificial air supply other than that 
produced by the flame itself. The exact amount of air to prevent smok- 
ing gives highest illuminating power.” Now, let me quote Mr. Alex- 
ander C. Humphreys, M.E. In discussing mixtures of gas and air he 
says: ‘‘ The burner should be adjusted to the gas. Some years ago I 
had occasion to test this matter with Pintsch gas. A full set of experi- 
ments was made, and of course I at once saw that while there was a 
very serious loss, if the same burner was used, there was no such loss 
with this rich gas as in the case of the 12-candle power coal gas, 7. e., a 
table showed the loss of light, by mixing air with 12-candle power gas, 
1 per cent. of air destroying 6 per cent. of the light, and so on up to 40 
per cent., destroying all light. By very carefully selecting a burner 
for each mixture I finally succeeded in mixing in 40 per cent. of air in 
a 50-candle power gas, and was still able to get as high a result per foot 
of gas used as I obtained by the wnmixed gas burned in the small 
burner selected therefor.” I quote these words because I want you to 
understand why it is different experimenters and observers may give 
different statements, and such statements are correct under their 
conditions. Before you criticise, ascertain the data, and the contradic- 
tion disappears. It requires skill to read candle power with absolute 
accuracy, and difference in color of flame requires long practice to dis- 
tinguish. Again, the difference between the candle power of the stand- 
ard and the gas tested must not be too great. The standard flame re- 
cently adopted in England is 10-candle power. The result of this is 


After mixing, the products are carried to the 








that in ordinary cases the readings are nearer the center of the bar and 
the proportional readings on the bar have greater lineal dimensions 
than is the case with one or two candles as the standard. I have no 
wish to go into a discussion of illuminating power and yields of gas, 
but my desire is to point out to you why you hear so many contradict- 
ory statements on the subject of acetylene and calcium carbide. Re- 
member, we are in acetylene where the electric light once was. I read 
criticisms of this gas with more interest than articles in its favor. If 
they are founded on self-interest or prejudice it appears at once and the 
article may be thrown aside. 

Acetylene is soluble in water. Ten volumes, at 60° F., and 30” bar- 
ometer, will absorb 11 volumes C, H,. Salt water does not absorb it 
readily, 100 volumes only absorb 5 volumes C, H,, and water that has 
been used in connection with coal gas does not absorb it readily. If 
acetylene in liquid state is released suddenly when under pressure it 
takes a solid state like snow and may be burned from that state by ap- 
plication of a light. A spirit thermometer placed in this snow is said to 
show a temperature of —118° F. Onecubic foot of liquid acetylene would 
become 400 cubic feet of acetylene gas, if allowed to expand to its volume 
at normal temperature and pressure ; this is only one-fourth what water 
does in passing to steam. The acetylene flame is placed at 1000° C. 
(1,830° F.), as against 1,360° C. (2,480° F.) for coal gas. It forms an ex- 
plosive compound with copper or silver. It is for this reason that the 
circular to gas fitters of gas companies contains the provision that ‘‘ No 
job will be approved in which copper pipe is used.” 

The accepted formula for the chemical reaction in the furnace is : 

Ca0+3C=CaC,+CO 
(56) (36) (64) (28) 

When the calcium carbide is treated with water for forming the 
acetylene gas the chemical reaction is : 

Ca C, + (H, O), = C, H, + Ca (O H), 
(64) (36) (26) (74) 

From the above formulz we conclude that, theoretically, 100 parts 
by weight of calcium oxide combining with 64.3 parts of carbon will 
produce 114.3 parts of pure calcium carbide and 50 parts of carbonic 
oxide. We also see that from 100 parts by weight of pure calcium car- 
bide combining with 56.2 parts of water we should obtain 40.6 parts of 
acetylene gas and 115.6 parts of calcium hydrate. 

We now come to what is perhaps the most interesting part of the 
subject in hand. That is, the materials used in the manufacture, the 
power required to perform the work, and other items of expense con- 
nected with the development. The calcium carbide itself will only be 
treated at the moment. We have considered above the theoretical 
amounts of calcium oxide and carbon. Of course they are not found 
pure. They use at Spray an excellent quality of lime from Virginia, 
and coke made from Pocahontas coal. 1.17 parts of lime are used to 
.83 part of coke, or the coke is 71 per cent. of the lime, in place of 64.3 
per cent. as found above to be the theoretical proportions of calcium 
oxide and carbon. Again, the yield of carbide depends upon the volt- 
age and the materials used as well as other circumstances. And here 
again great danger for misunderstanding exists. The yield of carbide 
may be high per one horse power 24 hours, and it may be low ; but in 
the first case it is apt to have a low yield of feet of acetylene per pound 
of carbide ; but the low yield of carbide may mean a very pure car- 
bide, and a high yield of acetylene. The yield of acetylene gas per one 
horse power 24 hours varies between 48 and 53 cubic feet. It is surpris- 
ing to find much of the carbide so pure. In the test coming under my 
personal observation 231 pounds was made in 2} hours, 5 per cent., or 11.55 
pounds, was estimated as slag, and deducted, making 219.5 net pounds 
made in 24 hours. I selected a piece of the slag and found 1.6 cubic 
feet of gas per pound coming from it. It is more convenient to charge 
off 5 per cent. as having no gas than pursue any other method. The 
amperage was 1,310 and voltage 100. The net electrical horse power 
at the point of the movable carbon electrode was 168.6. 219.5 
pounds of carbide in 2} hours is equivalent to 2,107 pounds per 
day running continuously at this power. The above figures likewise 
give 12.5 pounds per net electrical horse power 24 hours at the point of 
the pencil, which is the unit used in the manufacture of carbide at 
Spray. 

The yield of gas from two samples I selected as good carbide (other 
than the one already mentioned) proved to be 4.19 and 4.44 respectively, 
giving 4.31 cubic feet as the average. This average, multiplied by 12.5, 
gives 53.875 cubic feet of gas per each electrical horse power 24 hours. 
In a test finished immediately before the one given above, the yield 
of carbide was but 10.35 pounds per one horse power 24 hours, but the 
yield of gas proved 5.13 cubic feet. The product of these is 53.10 cubic 





370 


American Gas Light Journal. 





Mar. 9, 1896. 








feet of acetylene per one net electrical horse power 24 hours. This last | 


test was a 3-hour test, at 176 electrical horse power at the pencil. This 
bears out my statement that the yield of carbide and the yield of gas 
must both be considered. In making up the cost of manufacture one 
is confronted with some difficulties. It hardly seems fair to take one 
test and say that is the average. Again, a plant of this description, 
which is built on the lines of experimental data, is not properly ad- 
justed as to capacity of parts. 

In Spray there is needed a third furnace, not for any use, but to al- 
low carbide to cool and still not interrupt the continuous running of 
the plant. But movable cars may be used, as proposed at Niagara. I 
have increased the cost of the plant much beyond the amounts thought 
to be sufficient by some, but experience leads me to believe it best to 
give a good structural value in such cases. At the same time I assume 
a fair yield of carbide and gas therefrom, approximating to that of the 
two tests that I have personal knowledge of. 

The yield assumed is 10.6 pounds of carbide per 1 net electrical horse 
power exerted 24 hours at the point of the pencil. and yielding 5 cubic 
feet of gas to the pound, or 53 cubic feet of acetylene gas. I take as 
the unit capacity of the plant the dynamo capacity, and from that de 
termine the cost for continuous running. At Spray there are three 
other mills—a cotton, a woolen and a flour mill—on the same canal ; 
the cotton mill built in 1843 by Major Morehead’s father, who was at 
that time Governor of North Carolina. The flour mill was built in 
1813 by his grandfather. The presence of these mills prevents the use 
of full power in the carbide plant except at night, as a penalty for ex- 
cess water must be paid. But as we wish to arrive at a business 
proposition, this is not considered. Two 100-killowatts machines ‘rated 
at 120) can be counted upon to produce 268 electrical horse power. 
Crediting the dynamos at 90 per cent. efficiency, there would be re- 
quired at the dynamo shaft 268 + 90 = 297.8 horse power. We must 
add sufficient horse power to grind the material. I consider 12.2-horse 
power net more than an ample allowance in this case. Our horse power 
is now 297.8 + 12.2 = 310 to be supplied by our prime mover. In this 
case we have a turbine water wheel. Assuming this class of wheel to 
have an efficiency of 85 per cent., we have 310 + 85 = 365. This is the 
horse power we require from the water wheel to give us through the 
wheel, dynamos, transformer, and to the pencil, for useful work on 
the carbide, 257 net electrical horse power. The loss is the 365 — 257 
= 108. The gross horse power is therefore 141 per cent. of the net elec- 
tric horse power at the pencil. 

The mixture I have stated to be in the proportions of 1.17 parts of 
lime and .83 part of coke. We have now to consider the labor. Labor 
is very cheap at Spray, but it is worked in three shifts. The labor is 
$11.50 a day. The cost of carbons is stated to be $10.80 for a set, and 
this set, by being protected by mixture as stated, will last for the mak- 
ing of at least 10 tons. Combining this data we have the following: 

257 H.P. x 10.6 pounds of carbide give a yield of 2,724 pounds per 
day of 24 hours. We will assume running continuously 365 days, as 
is the custom in gas works. 











Per Per Ton 
Day. 2,000 Ibs. 
$5.00 
365 H.P. x 365 H.P. per year, Water power..... $5.00  $3.671 
75 
2,724 x .83 x ie 8: Mb ines c6s3 3.11 2.288 
9,724 x 1.17 x re ee eee 5.58 4.096 
2,724 $10.80 : 
2,000 * 10 tons POOR iis Kies 1.47 1.079 
ER OE, WAM, CE soi d oi. sds cane nb oececeds .50 367 
BOD goss 6s a ede Vaca onde dee moe 11.50 8.443 
Interest, depreciation and repairs, as per statement 
bcs be Me os Cine Maeno bhbaa roe aod eae 3.84 2.819 
$31.00 $22.75 
Electric machinery, $4,000, at 15 pr. ct. dep. $600 
Water wheel, etc., $3,000, at 5 pr. ct. dep... 150 
Buildings, etc., $3,000, at 5 pr. ct. dep....... 150 
Total, $10,000, at 5 pr. ct. interest........... 500 
$1,400 + 365 days = $3.84 


The candle power of acetylene has been stated above. When mixed 
with coal gas, Dr. Wilkinson has stated that at least 2 candle power is 
obtained for each per cent. of acetylene added to a 15 to 16 candle 
power coal gas, and that a coal gas may be enriched to from 22 to 23 
candle power and give a clear, white light without smoke. The coal 





gas works, therefore, have within their reach an efficient enriching 
element with a value not possessed by present methods. Experiments 
made by reliable authorities show that the same statement is true of 
water gas, if it is first carbureted to a limited extent by using the pres- 
ent enriching methods and the completing it with acetylene. This 
would be following the methods pursued by the Equitable Gas Com- 
pany several years ago; that is, enrich partially in the manufacture 
of the ‘‘blue”’ water gas, and finish the carbureting with acetylene in 
place of naphtha in retorts. 

The Spray plant could not be enlarged without the construction of a 
new canal. The freight rates are high, as all material must be shipped 
via two narrow gauge roads (both in the hands of receivers) to Danville, 
Va., where all material must be transferred to broad gauge cars of the 
Southern Railroad, to be shipped to other points. It is not surprising 
that extension of this plant was not attempted. 

The Philadelphia Company, seeking for a source of supply at the 
shortest notice, located at Niagara. I am indebted to Mr. 8S. L. Kent, 
President of the Philadelphia Company, for the following description 
of this Niagara plant, which I feel sure will interest you as much as it 
did me : 

‘**The plant of the Philadelphia Carbide Manufacturing Company, 
now nearing completion at Niagara Falls, New York, is situated on the 
lands of the Cataract Construction Company, about 1} miles above the 
Falls, and receives from the 5,000-horse power generators of this Com- 
pany 1,000 electrical horse power at a voltage of 2,200, which is trans- 
formed, by a special transformer, manufactured by the General Electric 
Company, to 100 volts, under a guarantee of 97 per cent. efficiency. 
This transformer is a duplicate of one now in use by the Carborundum 
Company, at Niagara, also manufactured by the General Electric 
Company, and these are said to be the largest now in use. 

‘** A water rheostat is used and is located over the switchboard. The 
cables for each furnace, conveying 500 electrical horse power, connect 
with a copper rod 3} inches square, which carries at the lower end the 
holder, containing six carbon slabs of conical shape forming the pencil, 
the other end connecting withthe carbon raising device, which is regu- 
lated by an attendant in the instrument room according to the readings 
of the meters. The furnaces are built of ordinary brick with opening 
in front through which the iron crucibles are introduced on a small 
truck running on tracks leading to the cooling and packing room, the 
electrical contact being made on the side of the crucible. A flue con- 
nects the furnace with asettling chamber of brick with hanging walls 
for the reception of the material carried off by the carbon monoxide 
generated in the course of manufacture, which material is used again 
inthe mixture. This chamber is provided with a connection to the 
stack for the passage of. the gases. The furnaces are provided with 
overhead bins for the prepared mixture, which is received from the 
crushing room by a conveyer and admitted to the crucibles by shutes 
controlled by suitable sliding dampers at the will of the furnace at- 
tendant. 

‘*The crushing and grinding plant is driven by a 75-horse power 
electric motor, and consists of a coke crusher, grinder and the necessary. 
mixing, sifting, weighing and conveying machinery ; this process being 
automatic, from the introduction of the coke to the crusher to its intro- 
duction to the furnace, except the reading and dumping of the scale 
during the weighing process. On the completion of a run, the length 
of which is determined by the limit of vertical movement of the pencil, 
the crucible is removed to the cooling room and another introduced, 
when, after completing the electrical contact, the operation is resumed, 
the change requiring about two minutes. It is expected that by the use 
of closed furnaces the efficiency of the carbon pencils per ton of carbide 
produced will be increased, and the product of carbide per electrical 
horse power greater by the use of a much larger volume of current 
in one furnace than is the case at the present plant at Spray. 

**The output at the beginning will be between 5 and 6 tons per day, 
using 1,000 electrical horse power, but the furnace room, crushing and 
grinding plant have a capacity of 25 tons, which can be obtained by the 
introduction of a corresponding transforming capacity. The labor con- 
sists of three electricians, two on 9 and oneon a 10-hour shift, who 
make the chemical analyses and attend to the pay roll and shipping ; 
three attendants in instrument room and four laborers, consisting of 
three furnace men and one to feed the crushing mill, which runs but a 
short period each day on a 5-ton output. This plant was designed and 
erected under the able supervision of Mr. J. M. Morehead, the Engineer 
of. the Electro Gas Company, of New York city.” 

I have endeavored to place clearly before you certain facts in regard 
to calcium carbide and acetylene, and of its manufacture. There is 
other matter in my possession which I am not at liberty at this time to 











a a a ac 




















Mar. 9, 1896. 


American Gas Light Journal. 


37% 











discuss, but which I hope to do at some future time. Suffice to say that 
all these facts add new interest to the subject and tend to give an in- 
centive for future careful study of the problem. I will now touch 
upon a few points that may be of interest. My original intention was 
to elaborate upon them, but the time.at my command forbids it. 

If we are to deal with liquid acetylene it is of interest to know what 
pressures we may expect to meet with. Liquid acetylene has a specific 
gravity of but .42,water being unity. This is a very low gravity. (An- 
hydride of valerianic acid, .34 specific gravity ; hexyl ether of acetic 
acid, .889 specific gravity.) I have stated that the temperature above 
which the liquid becomes a gas, no matter what pressure may be exert- 
ed, is about 99° F.—to be more exact, 98.69° F., and that at this temper- 
ature the pressure under which the liquid exists is about 1,000 pounds, 

Many‘of you will ask, as I have, without receiving any definite re- 
ply, what happens beyond the temperature of 98.69° F.? Let us try 
and get some idea of what pressure may be obtained after the liquid is 
gasified, the inclosing volume remaining constant. I have stated that 
acetylene gas has a specific gravity of .91, air being unity. _ You will 
see that this is not a light gas, as crude coal gas is about .4. With this 
data we may see, roughly, if the statement that 1 cubic foot of liquid 
acetylene becdmes 400 cubic feet of acetylene gas is true ; for this fig- 
ure is an important one. A cubic foot of water weighs 62.425 pounds; 
multiplying by .42, the specific gravity of liquid acetylene, we have 
26.218 pounds as the weight of 1 cubic foot of acetylene liquid. 

The weight of a cubic foot of air at 99° F. is about .0714 pounds; 
multiplying by .91, the specific gravity of acetylene gas, and we have 
.064974 as the weight of a cubic foot of acetylene gas. Now, in the 
transfer from a liquid to a gas we cannot lose weight ; therefore, divid- 
ing the weight of a cubic foot of liquid acetylene by the weight of a 
26.218 pounds 
064974 pounds ’ 
cubic feet as the result, which, in a rough way, checks the value I have 
given you of the relative volumes of 1 to 400. The result would have 
been exact if the weights at the proper temperatures had been consid- 
ered. Let us suppose now that we have 400 cubic feet of acetylene at 
the pressure of 1 atmosphere and at 99° F. How many atmospheres 
would we have in pressure if we compressed the 400 cubic feet to the 
space of 1 cubic foot, the temperature remaining constant at 99° F. 
Under these conditions the pressure times the volume is a constant ; 
therefore, 400 cubic feet x 1 atmosphere pressure = 1 cubic foot x x at- 
mospheres, or, « would be 400 atmospheres, or, 400 x 15 = 6,000 pounds 
approximately. Additional pressure, we are told, will produce no 
change in the gas ; but let us now cool the 1 cubic foot, at 400 atmo- 
spheres should it not become a liquid when the temperature reaches 
98.69° F., and the pressure fall from 6,000 pounds to 1,000 pounds? If 
we reversed this operation with a tank holding exactly 1 cubic foot and 
filled to that capacify with liquid acetylene,would we have an increase 
from 1,000 pounds to 6,000 pounds ? 

We must qualify this question somewhat. If we filled a tank at 32° 
with liquid acetylene we undoubtedly would get a very high pressure. 
But this would never occur in practice. The tank would be filled at 
the highest temperature that it would liquefy at. A photograph of the 
apparatus proposed indicates that this isso. Asa further illustration, 
take carbonic acid gas : 

Pressure at 32.00° F. 


cubic foot of gaseous acetylene, or and we have 403 


is 35.4 atmospheres. 


" 77.00° F. is 66. z (Regnault.) 
Ke 86.00° F. is 71. ” (Regnault.) 
‘*  87.62° F. is 74. - (Andrews.) Critical temp. 
a 95.00° F. is 82. 43 (Regnault.) 
Specific PUNE OE o66 pccse vin cen .83 
ey is PPR .726 
si Wr; ME Kahtien ne ance ode .60 


In this case we pass the critical temperature and go beyond it, and 
the pressure is increased 82 — 74 = 8 atmospheres, or a little more than 
10 per cent., or from 1,110 pounds, at 87.62°, the critical temperature, to 
1,230 pounds at 95°. The decrease in the specific gravity at the higher 
temperatures is very marked, and the number of pounds per cubic feet 
of carbonic acid decreases nearly 30 per cent. between 32° and 86°; 
therefore the relative volumes of liquid and gas decrease. But carbonic 
acid gas is a very heavy gas, and the analogy between acetylene and 
this gas, for that and other reasons, is not a good one except as regards 
the temperature of its critical point. 

But some such action probably takes place in the case of acetylene. 
Any change would not be sudden, and, therefore, the pressure should 
be considered as a dead load. Considerable heat is probably necessary 
to produce this change from liquid to gas, as note that required to 
change water to steam in the table below : 






Saturated Northcott Steam Engine, 
Steam. Table IV. 
Ibs. sq. MGM 20K wseace 14.7 170. 300. 
Pressure .... Wi eccc cece ss 2116.8 24480. 43.2 
atmospheres.......... z. 11.6 20.4 
Boiling Degrees Fahr......... 212. 368.3 417.1 
Point ....,.:. po er rere 673.2 829.5 878.3 
r { Comp. with H,O...... 1644. 166. 97. 
Volume .... } Gu. ft. perlb......... 26.36 2.657 1.5653 
(a) Heat to raise 1 lb. from 32°F. to 
EOI E 180.52 340.02 390.72 
(b) Heat absorbed per lb. overcoming 
int. resistance of vaporization.... 893.81 770. 730.85 
(c) Heat disappearing per 1 1b. in over- 
coming ext.resistancetoexpansion 72.27 84.25 87.59 
(d) Latent heat of vaporization per 
lb. constant pressure............. 966.08 854.25 818.44 
(e) Total heat per lb. water at 32° to 
steam constant pressure......... 1146.60 1194.27 1209.16 


I would remind you also of the experiments made in liquefying oxy- 
gen. You may remember that the cylinder then used was constructed 
to withstand 1,500 atmospheres or 22,500 pounds. In liquefying oxygen, 
just before liquefaction the pressure was observed to be 500 atmospheres, 
about 7,500 pounds, and during liquefaction the pressure was observed 
to fall as low as 320 atmospheres, or 4,800 pounds. The pressure after 
gasification, as compared with that as a liquid, depends upon the rela- 
tive volumes before and after gasification and upon the pressure before 
gasification. If this bears a certain relation the pressure as a liquid and 
as a gas would be the same. In order to prevent a great pressure it is 
only necessary to fill but a portion of any cylinder with the liquid, 
at a temperature near the critical temperature. After gasification, 
acetylene would increase in pressure as any other gas under sim- 
ilar circumstances. It would seem that if the figures given above 
for carbonic acid are even approximately correct for acetylene, that 
tanks tested to 4,000 pounds are strong enough for the possibilities, 
but I would suggest that the members of this Association should 
study the subject carefully, if they desire to handle this material in 
liquid form, under all conditions possible and probable. 

All this discussion is tentative. It is an open question in my mind 
if it would be possible to gasify liquid acetylene accidentally under nor- 
mal conditions met with in practice, outside of accident of fire or sim- 
lar conditions ; some excess space should be allowed above the liquid 
material in any cylinder for expansion. Any cylinder with gas and a 
closed outlet must sooner or latter give way through the combination 
of increase of pressure of the gas due to excessive temperature and 
weakening of the material of the cylinder from the same cause. 

For some time past I have had Dr. J. F. Wing, Ph. D., one of my 
assistants, making a series of experiments that would interest more 
particularly the gas manager. But little other than preliminary work 
has been accomplished so far. I will give some figures attained, and 
then pass on to the consideration of some heat computations. Acety- 
lene was absorbed by and driven out from the following materials as 
stated : 


Vols. Vols. C2 Hz Temp. Mercury. 
*Salt water, = per cent. salt 100 absorbed 36.2 at 75° F. and 30” 
100 = 40.1 at 74°F. ‘* 393” 
_ 33 “ ** 100 = 53.9 at 64 F. “* 42” 
Machinery oil...........-. 100 “ 118.0 at 58° F. “ 30” 
Distilied water.......... 100 _ 104.4 at 62°F. ‘* 30” 
(a) } «“ Ss 100 406“ =: 104.9 at 63° F. “ 30” 
(b) . MT Medadimmuit 100 a 105.1 at 63°F. ** 30” 
* Salt water has normally 3 per cent. salt. 
Percent. Temp. 
{ C,H, driven out of distilled water.... 55 at 160° F. in 6 hours. 
ge ee “ “ 69 at 190° F. in 2 “ 
(b) ne 2 " ca . 34 at 100° F. in 3 * 


Ash in gas coke 12 per cent. (Pocahontas coal, coke but 8 per cent.) 
One pound 85 per cent. pure carbide yields 756 B. T. U in slacking. 
This is about 13 times heat of lime in slacking. 

Samples of carbide yielded as high as 5.1 cubic feet. 

The average tested yielded 4.65 feet per pound. 

The candle power, up to February. 13th, indicated 182, but since that 
time a burner has given promise of 225-candle power. The illuminat- 
ing value of mixtures of coal gas and acetylene gas have been made 
from 18-candle power to 29 candles, but the results are not yet definitely 
settled. Pending the completion of results I would refer you to Prof. 
Lewes’ published results and to statements by Dr. Wilkinson, Dr. 
Love and others. 

An excellent feature in acetylene is that increase in pressure does not 
seem to deteriorate the light ; thus 3” pressure, passing 1.35 cubic feet 








gas, gave 206.4 candle power; 4” pressure, passing 1.64 cubic feet, 
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gave 207.4, a slight increase. It is hard to blow out the acetylene 
flame. Let us consider now the electric power required to make cal- 
cium carbide, repeating the formula : 

CaO +3C = CaC,+CO 


56) 36 64) (28 
Heat required : ssi a 


Disassociation of CaO (Julius Thompson)........ —131.7 Cals. 
Formation CaC, Comptes Rendus, No. 120, p. 482 
ha 8 RICE RECN ab eet eco FTE OR nae — .65 * 
—132.35 
Amppetntaon of OO Fieide: oo osc a ncn ceksnece + 28.6 
RENE PORNO SS ni os a gins oho ws Cae sce bakes —103.75 for 64 grm. 


1,000 
103.75 cal. x 64 





= 1,621.1 cal. for 1 kilogr. (2.2 pounds) Ca C,,. 


1,621.1 
(746 watts) = 647.7 cals. . 347.7, 
1.13 E. H. P. per pound. 
To raise CaO from 0° to 3,000° C. requires : 
.0108 cals. x 3,000° = — 32.40 cal. 


= 2.50 E. H. P. per kilogram, or 








32.40 x — = 506.2 cals. for 1 kilogramme (2.2 pounds) CaC,. 
506.2 : 
oe 7 = .78 H.P. per kilo—or .35 E.H.P. per pound Ca(,,. 


1.113 +.35 = 1.48 E.H.P. per pound of carbide pure of 5.94 cubic feet. 
C,H, at 60° F. and 30” mercury, or 5.53 cubic feet at 32° F. 


(Note. cal.=3.96 B.H.U. .°. 1H.P. = aaa + 3.96=647.7 cal.) 


24 E.H.P. should produce 16.22 pounds pure carbide. 


Again, consider now the two formule : 
(CaO + 38C = CaC, + CO.) 
(CO + CaC,) + (H,O), = C,H, + Ca (OH), + CO. 








Heat obtained : 
CaC, slacked to form C,H, yields.. 30.15 cal.* 
Burning C,H, yields...... ...... 315.70 
345.85 
SRR OD POI i 6k iia oer ectcnui us SiN eiae de. 68.20 
414.05 


* Dr. Wing finds this figure to be 30.70. 

We obtained from the— 
CaO + H,O = Ca (OH), 
3C + 30, = 3CO, 


eee ee nene 


308.98 


105.27 


Note.—There has been considerable discussion in regard to the heat 
value from burning acetylene—Thompson gives 310.60. If it were 
313.70, then our result (105.27) would become 103.75, or the electric en- 
ergy put into the process, as determined by the preceding paragraph. 
We see from above that the heat of slacking is nearly 10 per cent. of 
the heat of the gas burning, and this amount (30.15) is equivalent to 

1,000 2.2x1.8 
30.15 x 64 29 
ed with water. From this last figure it will be seen that if acetylene 
gas is manufactured and distributed pure through our streets, in the 
manufacture a great deal of water will be evaporated and must be con- 
densed before the gas is allowed to flow to the gas mains, and the mains 
must be furnished with the same drips used for the present commercial 
gas, for this reason, if for no other. It is not my. purpose in presenting 
this paper to do other than place before you such facts as I was inter- 
ested in obtaining myself. I have tried to give the steps leading to any 
result so that each of you may,with your own conditions and data, fig- 
ure out your own results. Any parts that I may have omitted you may 
readily supply yourselves. I should have been glad to have reported 
to you the number of cubic feet of gas made from an entire ingot of 
carbide, made with a certain electric horse power, but the facilities for 
performing this important experimental step were lacking. This, with 
a further demonstration of electric power per pound of material, will 
take us further from the experimental stage. Ido not propose to go 
into the details of candle power per unit expenditure; all this you have 
doubtless already considered. 

Now, let us assume that we all want carbide of calcium for the sake 
of the gases obtainable therefrom ; how are we to make it? Weare all 
doubtless looking towards the Niagara Falls plant, of which I have, 
through the kindness of Mr. Kent, shown you the photographs. This 


| 








= 848.25 B.H.U. per pound of carbide treat- 





plant is five times as large as that at Spray, and I understand that it 
will be running by the Ist of March. 

In making carbide, the use of water power would seem to be a nat 
ural selection. Streams running at low power in summer as com- 
pared with the winter flow would probably not be as unprofitable in this 
industry as when used for other manufacturing purposes, for the uses 
of calcium carbide would be a maximum in December and a minimum 
in July. Probably these months would mark the maximum and min- 
imum flow of water in such streams. The use of the idle power of the 
electric light plants should be considered. To be sure, the machinery 
may not be suitable at present, but we can trust our electric friends to 
construct apparatus that will prove efficient in the end. This idle 
power forms a large proportion (over 50 per cent.) of the total horse 
power. The electric roads may be another possible source of power. 

Now, as to the cost of power from these plants. You must remem- 
ber one fact in connection with any such costs. They are doubtless 
the average for an entire year, under all conditions of running—full 
power, two thirds, one-half, one-quarter, etc. The question we must 
have answered is, What is the cost under the present conditions, and 
what would be the cost if the plant were run continuously at full pow- 
er, if the surplus beyond the present ueeds of the plant is utilized in the 
manufacture of carbide? The spare capacity would be least in winter, 
which would be unfavorable ; but I am led to believe that carbide may 
be stored as readily and safely as any material used for similar pur- 
poses, and should this prove true such plants might be utilized all the 
year round. In eonnection with the question of efficiency of elec- 
tric lighting plants, I would like to place before you the following fig- 
ures, which I feel convinced are reliable : 

If (A) represents the number of pounds of steam used per indicated 
horse power at full output, then the number of pounds of steam per 
electrical horse power, at full output, and the same figures at one- 
quarter output, are given. Thus, engines, triple expansion : 


Full output—Pounds of steam per indicated horse power.... A 

- a ws ee electrical yi stkekeee A. 
Quarter ‘ e - indicated 3 “ieee A 
oe “i electrical - +188 A 


It shows clearly the great loss of electric efficiency. This is doubt- 
less now reduced by the use of storage batteries. Gas companies with 
surplus coke may possibly be able to utilize it in the manufacture of 
carbide, but the prime mover must be selected. 

This subject would require another paper to deal with it in the 
most elementary way. I would suggest to those members who desire 
to go into the subject that they consult the following papers : 

‘** Comparative Cost of Steam and Water Powers,” by Charles H. 
Manning, U.S.N., Manchester, N. H.; Transactions of the Am. Soc. 
Mech. Engrs., Vol. X., p. 499. 

‘*On the Use of Compound Engines for Manufacturing Purposes,”’ 
by Charles T. Main, M.E., Lawrence, Mass.; Transactions of the Am. 
Soc. Mech. Engrs., Vol. X., p. 48. 

‘* Selections of Motive Power,” by C. E. Emery, M.E.; AMERICAN 
Gas Ligat JourNAL, Vol. LXII., pp. 6, 185. 

The files of the Gas JOURNALS will prove profitable reading, if the 
members have not kept in touch with carbide from week to week. Let 
me again suggest that this subject be not allowed to rest until the whole 
matter is thoroughly sifted, so that the gas companies may reap any 
benefits to be derived from any discoveries or developments in the 
manufacture and use of calcium carbide. 


Discussion. 

The President—We have heard a very interesting paper. I think Mr. 
Addicks may feel that it has been appreciated, by the close attention 
with which this large audience listened to its reading. I trust you will 
use up what remains of the afternoon in the discussion of the subjects 
of carbide of calcium and acetylene. Mr. Addicks is ready to answer 
any questions, and shall be glad to have the discussion goon. I have 
no doubt there are many here who desire to talk on this matter, and I 
hope that you will commence at once in order to utilize the time. 

Mr. Taber—To set the ball in motion: I understood, Mr. President, 
from part of your able address this morning that it was now proposed 
to give up the idea of distributing this gas by means of liquid acety 
lene, but rather to distribute it from independent centers, or from small 
isolated stations. Will that be possible under existing conditions, and 
with this necessity for constant care with regard to it ; and will it not 
also prove a source of extra danger, since so many people will have 
the handling of it? 

Mr. Addicks—Do you refer to the acetylene cylinders ? 








Mr. Taber—Yes ; is it not thought better to discontinue that practice ? 





; 
l 
| 
("i 
f 
: 











Mar. 9, 1896. American Gas 





Light FZournal, 373 








Mr, Addicks—I cannot answer as to that. 
tend to convey the idea that I was particularly favorable to the use of 
cylinders. In the explosion at New Haven it would seem that the dis- 
association of the carbon and hydrogen took place. I did not treat of 


that; but Prof. Craf*s stated about two weeks ago (I speak from mem- | 


ory), that, under those circumstances, a pressure of 20,000 pounds per 
square inch would be obtained. That is to say, any cylinder marked 
4,000 pounds, or about that, would not be sufficient to take care of that 
pressure. 

The President—It has been frequently stated that the U. G. I. Co. in- 
vestigated the calcium carbide question ; perhaps Mr. Walton Clark 
will answer some questions, or give us some information about the 
subject. 

Mr. Clark—We have certainly investigated the subject, but I have 
no figures with me, nor any in mind which I can state; but, so far as 
relates to the enriching value of acetylene, I remember that the addi- 
tion of 1 per cent. of acetylene gas to coal gas gave an enrichment of 
about 14 candles. With the blue water gas it requires a very large ad- 
dition of acetylene to get any candle power at all—I think it is neces- 
sary to add 15 per cent. of acetylene before you get 1-candle power ; but 
after that, of course, the enriching value of the 15 per cent. addition 
rises very rapidly. 

The President—Is Mr. Hinman here? Here is another chance for 
him to discuss candle power. 

Mr. Hinman—I have no figures with me at present. 

The President—We shall be very glad to have you say anything 
about acetylene gas. Or will Mr. Nettleton give us some facts? I 
would like to have quite an earnest discussion of this paper. Mr. Ad- 
dicks has covered the ground in his usual careful manner. Where he 
undertakes an experiment, we know he will go at it in a thorough and 
exhaustive manner. This case has been no exception to the usual rule. 
The paper has been carefully prepared and has given us much that we 
all wanted to know on this interesting subject. Many gentlemen are 
experimenting with the carbide and with the gas, and their views may 
differ somewhat from those of Mr. Addicks. I hope such gentlemen will 
give their own figures, and also ask Mr. Addicks questions. For in- 
stance, members of the Association have different views on this ques- 
tion of pressure on cylinders. I have heard that question discussed 
several times within the last few days—the pressure on the cylinder, 
and the danger if you go beyond a particular point with the liquefied 
acetylene. Mr. Addicks gives that to us as 6,000 pounds. Some gen- 
tlemen say that it is below 6,000, while others say it is much more than 
that. I simply speak of this one point so as to show that there is a dif- 
ference of opinion. Many figures are being made, and many chemists 
are at work upon carbide of calcium and acetylene gas, and for the 
time being it is practically out of the hands of gas men and in the hands 
of experts ; but here is a chance to get data from a man who has been 
spending a very large amount of time in the investigation. I hope if 
any of you have questions you will not be backward in asking them. 
I know that Mr, Coggshall isa man who had more or less experience 
with this company in Boston, who wanted him to buy it right away. 
I don't know whether or not he has the deed of sale in his pocket ; but 
I know we would all like to hear from him. 

Mr. Coggshall—I have not. 

Mr. Nettleton—A large element in the cost of carbide of calcium is 
the cost of the power employed. In the figures Mr. Addicks has given 
the cost of water power is stated at $5 per day of 24 hours for over 300 
horse power. Converting this into cost per horse power, and assuming 
the amount employed to be 800, the cost will be $2.50 per horse power 
for 12 hours per day, for 300 days in the year. I do not believe that any 
water power can be built where this rateof payment will make a fair 
return on the investment in land, dams and canals. I think that the 
cost of water power varies in different localities from five to ten times 
that amount ; and multiplying the cost of power, as given by Mr. Ad- 
dicks, by either five or ten, raises the cost of the carbide very materially. 

Mr. Coggshall—I would like to ask Mr. Addicks a question of interest 
to all gas men—although perhaps he is not prepared to answer it—as to 
the practicability of the use of acetylene as an enricher ; whether it has 
been developed sufficiently to determine how it can best be used in con- 
nection with coal gas? 

Mr. Addicks—I will answer by saying that, so0 far as we are con- 
cerned, we simply use it experimentally, and in the same way in which 
a number of other gentlemén have used it. 

Mr. Coggshall—But not yet on a practical scale ? 

Mr. Addicks—Not at all. 

Mr. Clark—I apprehend it will be of interest to one who proposes to 
uae the carbide to know, not what it costs at Spray,.with the water 
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power at a minimum expense, but what it will cost at his own gas 
works, and what he will be able to get out of a pound of carbide when 
it gets there. An item that Mr. Addicks did not touch upon is the 
freight. If we must transport the carbide in air-tight packages, we 
must take into consideration the expense of returning those cases to the 


point of shipment. In other words, I think that, in order to be prac- 


tically used in gas works, the carbide of calcium must be made at or 
near the gas works. The cost of the carbide will depend, not upon the 
cost of power furnished by water, but upon the cost of power generated 
from coal. We can carry the coal in open cars, and without any 
special means of protection, and although the car has to go back, there 
is no package other than the car. Freight will always, and necessarily, 
be much cheaper on coal than it will be on the carbide of calcium, and 
there will be no risk from the generation of gas while in transit. It 
would be a matter of interest if Mr. Addicks could tell us what the cost 
of the transportation of carbide is estimated to be by those people who 
are proposing to manufacture it at Niagara Falls ; or, if any one who 
is familiar with the cost of steam plants will tell us, on Mr. Addicks’ 
figures, what it will cost to generate it from a steam plant in Massa- 
chusetts. 

Mr. Addicks—Answering Mr. Clark, I can not state what the freight 
will be, but I have an impression that it will be between $2 and $3 per 
ton. I understand, however, that from Spray at the present time it is 
$8 per ton. It is necessary to transport it over two narrow gauge roads, 
both in the hands of receivers, and reship it over the Southern and other 
roads to New York. In the table of cost I was careful to give all the 
details. You can supply any other data you please, and you can ascer- 
tain, I think, from what I have given and from what you can supply, 
within reasonable limits, what the carbide will cost you under given 
conditions. I notice that Mr. McGeorge, of the Acetylene Company, 
is in the room, and he can probably tell us something about the Niagara 
plant, and about the cost of transportation. 

The President—Will Mr. McGeorge tell us something about the plant 
at Niagara ? 

Mr. McGeorge—I do not think I can tell you anything in addition to 
what Mr. Addicks has stated, except that the works will be ready to go 
into operation as soon as the General Electric Company furnishes the 
new electrical machinery. I will say that we asked for freight rates 
from Niagara to Boston, and were given 16 cents per 100, or $3.20 per 
ton. I will also say that the calcium carbide has been shipped several 
hundred miles, to my knowledge—not contained in airtight packages, 
but in ordinary old oil or spirit barrels ; and in one case the bung was 
so carelessly put in that it fell out in transit, and there did not seem to 
be any trouble. Of course it will require a little more careful packing 
than coal. I have heard the suggestion made by those who are famil- 
iar with the article that it will probably be shipped in casks, and that 
there will be but very slight loss. It has becn figured that the loss 
will be about 1} per cent., allowing for different conditions of atmo- 
spheric moisture. Of course, if you are going to ship your casks in a 
driving rain, the loss will probably go over 1} per cent.; but that rain 
will also so swell your casks that after a little while very little moisture 
will get through, so that becomes as broad as it is long. If there are 
any other questions that I can answer I shall be glad to do so. 

The President—When is it likely that the Niagara plant will be 
started ? 

Mr. McGeorge—It depends entirely upon the General Electric Com- 
pany. They have promised our machinery within ten days. You can 
figure on that as closely as I can. 

Mr. Taber—The question asked by Mr. Clark was as to what the cost 
of the carbide would be if it was developed right alongside of the gas 
works, and by steam machinery ; or, in other words, by bringing the 
water power right close to the door and using it as a steam engine. If 
we take the best figure we get from millwork, of about $22 or $23 per 
horse power on the basis of 3,000 hours in a year, and insert that figure 
into the figures given by Mr. Addicks in place of the $5 per horse pow- 
er per day of 24 hours, omitting the cost of additional labor even, it 
would increase the cost, as he gave it, from $32.76 to $53.72 per ton, 
which I think is about the price that gas engineers will have to pay for 
calcium carbide made here in New England. 

The President—When in New York last week, at the meeting of the 
Society of Gas Lighting, Captain White made a statement of a talk he 
had had with a member of the Electro Gas Company. We might 
ask him to make a simple statement of that in answer to the question 
as to the practicability of the delivery of acetylene gas from small sta- 
tions, or small works, through small pipes in the street. 

Capt: White—To what extent the conversation which I had with a 





prominent member of the Electro Gas Company, of New York, might 
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be considered a confidential one I am somewhat in doubt. Of course, 
in speaking before the Society of Gas Lighting, where we have no re- 
porter, I felt somewhat more at liberty to repeat the conversation which 
I had that morning. However, the facts were simply these : I hap- 
pened to meet this gentleman on the elevated train, and the conversa- 
tion, from one subject to another, drifted into a discussion of this much 
mooted acetylene gas and the method of handling it, and what his com- 
pany deemed would be the finally adopted way for handling the gas as 
a commercial product. You will all remember that: what for a time 
appeared to be one of the largest bombshells ever thrown into our gas 
camp was the liquid acetylene and its possibilities, it being said that it 
was to be carted around in packages like soda water cylinders, to be put 
into the cellars of our houses, and that we were all going to have this 
most beautiful light, and have it in a most economical way, for every- 
body was to be his own gas engineer. Therefore it was very much to 
my surprise and astonishment that my friend went on to say that they 
had practically abandoned that idea, and that the future of acetylene 
gas was in distributing it as a gas, just the same as we do with our own 
product. He elaborated this (and I thought very forcibly) from this 
fact: It required very small mains ; that practically your city could be 
divided into districts, or a block system introduced, some cheap place 
taken, a small apparatus put in there (for this requires only a very 
small apparatus), and gas made for that immediate neighborhood and 
distributed through pipes ; and, there being practically little or no con- 
densation, the pipes could be laid shallow, wherefore the whole plant 
would be a very cheap thing. That seemed to be an improvement that 
would be the natural outcome of this agitation ; and that the gas com- 
panies of the country might, in looking for competition, expect the in- 
troduction of acetylene as a gas, rather than in its liquefied form. It 
has seemed to me, in listening to Mr. Addicks’ paper—and, of course, 
it is unnecessary to say that a paper coming from that source would be 
an exhaustive one and would command attention from its perfect char- 
acter and exactness of detail—that, after all is said, the most important 
fact for us to consider is the cost of the carbide of calcium. Until we 
know that exactly, we are simply dealing with a ghost, frightful in 
story and fancy, but not so dangerous when you come to apply scientific 
knowledge and the cold facts to its dissection. There may be a price at 
which this gas will be useful to us in our business as an illuminant for 
our gas, and possibly it may become the gas itself. But whatever may 
be our excursions into the realms of the ideal, we come back again to 
the simple fact that it all depends upon the cost of the crude material. 
And there is nothing in the subject, as yet, for us to fretabout. There 
is no reason why we should lie awake a moment at night worrying 
about it. It is the old, old story. Ever since our fathers started in this 
business it has been threatened, from year to year, with sudden ex- 
tinction because of some new discovery. But we are still here. We 
have not been extinguished! We are making to-day the best and 
cheapest light the world has ever seen—prompted and spurred to it by 
these wonderful discoveries I will admit. And our friends who dis- 
covered the wonderful ability of the carbide of calcium to give usacety- 
lene and to make this beautiful light knew that there was a body of in- 
telligent men scattered all over the world who would naturally be their 
first customers the moment they showed them that they had something 
worthy of our attention. I feel that it is perfectly safe for us to let this 
matter rest where it is now—in the hands of those skillful men among 
us who are giving their time and attention to it, and to the equally 
skillful men who, owning or controlling these patents, are also devot- 
ing their time and attention to its development. They are not foolish 
men by any means. They are busily engaged in the development of 
their enterprise, because they know that the moment they put the car- 
bide within our reach we are going to have it. It will not be controlled 
by opposition companies ; there will simply be the old gas companies 
making the new gas. It is the old story of our history from first to last. 
Therefore, you and I have no occasion for anxiety as to the result of 
the efforts of those who are devoting their timeand skill to this subject; 
we can cordially thank them for this attention, and simply wait and 
watch them while they go on and study the subject for us. We are 
busy men. Not many of us can give our time to such study. Weare, 
therefore, grateful to those who can and do give up their time and make 
patient investigation for our general benefit. We are just so many 
watchful engineers on the watch towers of our profession ; and they 
are on the outside, trying to get their reward from the profession. I 
think we can safely rest secure in the evening of our days, knowing 
that our pickets are alert, and that we can trust--the . outer guard: to 
alarm the camp the moment any danger threatens: -or- good -results are. 
promised us from the use of carbide of calcium in gas making. - (Ap- 
plause.) 





Mr. Coggshall—I move the thanks of this Association to Mr, Addicks 

for his valuable, interesting and elaborate paper. We all can appreciate 

somewhat the great amount of work he has put upon it. [Adopted.] 
The Association then adjourned to Friday, Feb. 2ist, 1896, at 10:30 


A.M, 
CTo. be Vuntinuea.) 








- [Translated for the Journau, by Mr. Fred. Egner.] 
Statistical Studies Concerning Labor Conditions. 
Gye aie 

Under the above heading Herr Director H. Schneider, of Cottbus, pre- 
sented an exhaustive, thoughtful paper at the annual meeting of the 
**Maerkischen Society of Gas and Water Engineers,” held at Dessau, 
Germany, during the year, 1895, which was published in the February 
5th issue of the Journal fiir Gasbeleuchtung und Wasserversorgung, 
the “official organ” of the German Society of Gas and Water Engi- 
neers. The main object of the author was to prepare, in conformity 
with a request from the Directory of the gas works, statistics concern- 
ing sickness among the employees of the gas works at Cottbus, which 
the author of said paper describes as a thriving manufacturing town, 
with about 41,000 inhabitants, of whom some 10,000 males, 4,000 
females, and many children, are employed in the local manufactories 
of textile fabrics, He wanted also to show that employment in the gas 
industry was not more unhealthful than work at other branches of 
labor, the affirmative of which question had been asserted to be the 
case in certain quarters. 

With a thoroughness peculiarly German, Herr Schneider completed 
his task, extending his researches over a period of 32 years; and the 
results, with a graphical table illustrative of his subject, and a number 
of tables accompanying the same, nearly fill four pages of the journal 
named in an interesting manner. Thinking that a summary of the re- 
sults, as found by Herr Schneider, would be of interest to the non- 
German speaking readers of this JouRNAL, the principal items are 
herewith appended. The wages paid are considered (by the author of 
the paper) fair, considering the work done, and are described as satis- 
factory to the men. The amounts are as follows : 





Stokers, per shift of 12 hours ..............-- 54.74 cents. 
Yard laborers, per hour..........-..-+++-05+ 4:76. :** 
Mechanics, per hour............. from 5.95to 8.33 ‘ 


Leaders and machinists, per day, from 64.20 to 78.50? “ 

Although the amounts are no doubt, as stated, satisfactory to the Ger. 
man workingman in Germany, and in that country entirely sufficient 
for his wants—going probably as far in purchasing power as the higher 
wages paid in this country—yet it is something to be remembered, when 
the fellow who has travelled in foreign countries comes along and en- 
larges upon how cheap gas is over there, compared with what it is at 
home. The comparison could easily be carried further, but as that 
would be wandering altogether too far from our subject, let us con- 
tinue. As evidence that the men are entirely satisfied with their wages, 
Herr Schneider mentions that workmen have been with the Company 
from 10 to 30 years continuously, and no complaints have ever been 
made as to the wages received. 

In the course of his investigation, Herr Schneider gave the 8-hour, 
instead of the 12 hour, shift a trial, but found that the production of 
gas from a like quantity of coal fell off 5.68 per cent. during the former, 
and the latter system was resumed. He remarks: ‘‘ When I com- 
plained that the heats in the benches were reduced, one shift would 
lay the blame on the others. Frequently, some of the men on the 
night shift would not appear at all; and it was difficult to find sub- 
stitutes at that late hour.” ‘‘How often have I seen,” continues the 
author, ‘“‘that men who quit work at 2 pP.M., after an 8-hour shift, 
would wend their way homeward with an uncertain gait not until a 
late hour in the evening. They had spent their leisure hours in a most 
worthy (?) manner. Men who had until then led a steady life, now 


+}commenced drinking ; and quarrels and dissensions entered formerly 


peaceful families; and, since by reason of financial causes, the same 
wages could not be given for 8-hours’, as had been paid for 12-hours 
work, the laborers themselves were not at all enthusiastic on behalf of the 
8-hour shift, which was discontinued because of these reasons, and the 
12-hour shift resumed.” This experience of Herr Schneider is as near 
like as can be to a similar experience of the writer of these lines, who 
during the past winter also-gave the 8-hour shifta most fair and im- 
partial trial in this little American city, of aboutthe same number-of 
inhabitants as German -Cottbus, and it itlustrates i in & most forcible and 





1. With especial reference to retort house labor. . 
2. Fancy offeriig such to our men, We are obliged tp pay “four and more tines: ag much 
for like work.—F Pe 
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remarkable manner, that human nature is the same, under like con- 
ditions, everywhere. Owing to the hard times, the Company, think- 
ing t> employ as many men as possible for the winter, consented to a 
trial of the 8 hour system in the retort house. No coal gas had been 
made for several years, and hence there was no old prejudice to over- 
come. The wages paid were 20 per cent. better than laborers could 
earn at outside work for a full day of 10 hours. But the writer’s ex- 
perience was almost identical with that of Herr Schnieder—only we 
tried the 8-hour shift three times as long as he did, but with the like 
general and final result. Strangely enough, we produced about the 
same amount of gas in the same period of time, and per man, as was 
done in the German city. During the six years, from 1889 to 1895, 
Cottbus produced 370,026,000 cubic feet of gas, and about 20,000 cubic 
feet per day, for each man employed in the retort house exclusively. 
During the same six years, Herr Sehneider found that the average 
time lost through sickness by the men was 1.70 day to 100 days. The 
average for the whole period of 32 years was 1.45 days of sickness to 
100 days worked. Comparing these figures with like statistics taken for 
the past ten years in other branches of labor, he finds the following : 


Time lost per each 100 days worked by the following vocations: 


Clothmakers and weaverS..........sc00 ccecccecee 2.24 
SE Ps oc vc ban nosis Ee Oe oe 1.67 
Stonecutters, masons and carpenters............... 1.21 
Butchers, bakers and confectioners ................ 1.54 
Shoemakers and tailors............ccc0-eeeees eee 
Turners and cabinetmakers............eseeeeeee 1.30 


Herr Schneider also notes. that amoug retort house men the eyes 
become weaker after the 45th year of age ; and concludes with the re- 
mark that, while retort house work is by no means a pleasant occupa- 
tion, as no doubt his colleagues would admit, yet it is certainly not the 
worst. And he calls on his fellow-members to try as much as possible 
to show their workingmen that they are their friends, by doing all they 
can toward that end, and to demonstrate the error of certain labor agi- 
tators, whose shibboleth is ‘‘ As little work and as high wages as pos- 
sible. If we do this we then have done our duty.” 

Incidentally, Herr Schneider shows in his ‘‘ graphic illustration” 
that the dullness of trade was quite marked in his section of the world 
—the same as here—and that there was a slight, though marked, fall- 
ing off in gas sold, owing tothe introduction of the incandescent gas 
burners ; but there is now again an improvement in that matter to be 
noted. On the whole, it is hoped that this review of Herr Schneider's 
paper may be as interesting, instructive and profitable to the reader as 
the original was to the reviewer of these lines. 








Notes on Carbon Bricks in Blast Furnaces. 
Aas ie 

At the Pittsburgh meeting of the American Institute of Mining En- 
gineers Dr. R. W. Raymond had this to say : 

In connection with the discussion of the paper of Mr. James Gayley, 
presented at the Baltimore meeting, in February, 1892, on the ‘‘ Pre- 
servation of the Hearth and Bosh Walls of the Blast Furnace,” I of- 
fered a translation of a letter received from our distinguished honorary 
member, Prof. P. Ritter von Tunner, concerning the use of carbon 
bricks at the Donawitz furnace, then (February, 1892) in the third month 
of its campaign. The purpose of this brief paper is to put upon record 
later results of practice with carbon bricks, both in this country and 
abroad. 

Before doing this, however, I wish to correct an error in my transla- 
tion of Prof. Tunner’s communication, to which my attention has been 
called in the course of later correspondence. Namely, I was misled by 
some incidental phrases employed by him to conclude that the whole of 
the Donawitz furnace, above as well as below the boshes, was lined with 
carbon bricks. Later information has shown me that this was not the 
case, and that the ‘‘ upper” and ‘‘ lower” linings of carbon brick, then 
understood by me as respectively above and below the bosh line, were in 
tended to mean the lining of the hearth or crucible, above and below the 
tuyeres. Prof. Tunner’s reference to the abrasive action of descending 
material must therefore be understood as referring to the walls of the 
smelting space above the tuyeres. I make this correction because I 
think it should never be deemed too late to confess and rectify errors in 
our Transactions. So far as I am now aware, this particular error has 
not had, and may not have, any important effect. Yet it is well, by 
correcting it, to put on record the fact (which I have ascertained also 

by direct correspondence with experts abroad) that carbon bricks have 
not been employed hitherto, in Germany or Austria, for the lining of 
the whole of a blast furnace. The question, therefore, whether they 








1, See JounnaL, Jan. 13, p. 50. 


could be so manufactured as to be superior to chamotte bricks (i. e., or- 
dinary firebricks) or other materials, for the lining above the boshes, is 
one concerning which no light is offered by foreign experience. 

With this explanation, I proceed to give the latest information (No- 
vember, 1895), concerning the Donawitz furnace, for which I am in- 
debted to the management, through the courteous intervention of our 
honorary member, Prof. Hanns Hoefer, of Leoben, Styria, 

According to this statement, the carbon bricks lining the hearth were 
laid within a strong iron mantle. The thickness of the hearth wall was 
1 meter, in two interlocking layers of 600 and 400 millimeters respect- 
ively. The mortar consisted of three parts coke and one part clay. 
Before blowing in, the carbon bricks were protected against burning 
during the heating up with a 150-mm. layer of chamotte bricks. The 
bottom of the hearth was made of chamotte bricks. The furnace has 
now run four years, with an average annual product of 55,000 tons. 
The carbon bricks are still tolerably long (over 700 mm.), and justify 
the expectation of a considerable campaign yet to come. 

Mr. James Gayley advises me that there is nothing new to be added 
on the subject from experience at the Edgar Thomson furnaces. There 
is at these works one furnace with carbon bricks in the bosh wall, which 
was put in blast in 1893, and is still running and giving satisfactory re- 
sults. The commercial value of the carbon bricks, however, cannot be 
determined until the blast is ended, when it will be possible to com- 
pare the advantages resulting from their use with the extra cost in- 
volved. Pending such determination, the company is not using these 
bricks in other furnaces. 








Mr. J. M. Somerville on Gas Burners. 
cain ans 

Mr. J. M. Somerville, Chemist to the South Metropolitan Gas Com- 
pany of London, some weeks ago lectured on ‘‘Gas Burners” before 
the Gas Engineering Society—a Society recently organized in London. 
Our abstract of his remarks is from the London Journal: 

The lecture was illustrated by a number of burners. These were fixed, 
according to their chronological order, on a length of gas piping, and 
so demonstrated the gradual progress that had been made from the 
punctured thimble to the Welsbach incandescent gas light. As Mr. 
Somerville proceeded, the burners were shown alight, and some inter- 
esting comparisons were effected. The gas issuing from the perforated 
thimble was first lighted, and then that from a short tube on which was 
an iron cap containing a series of fine holes. The lecturer explained 
that Murdoch was led to adopt the latter when contemplating the light- 
ing of the Soho Works, by the accidental capping by a thimble of the 
flame issuing from a gas pipe. The first burner to come into general 
use consisted of three rat-tail flames; and this was commonly called 
the Fleur de Lys. In improving this, Murdoch arrived at a burner 
which was a kind of comb, possessing a number of orifices close to- 
gether, but with quite distinct jets. In the course of his lecture (and it 
may be conveniently mentioned here), Mr. Somerville referred to 
Williams and Dean’s' burner as a curious instance of ‘‘ history repeat- 
ing itself” in relation to the last mentioned burner devised by Mur- 
doch. It is a combination arrangement; and in the steatite tip of the 
cap there is a row of very fine holes, giving, of course, an unbroken 
flame, but the jets can be distinctly traced. The iron burner, with the 
thin slit, next came in for notice. Drawing attention to the section of 
the burner, Mr. Sumerville pointed to the enlargement of the head at 
the orifice, remarking that the increase of material at this point allows 
of the retention of a portion of the heat of the flame and consequently 
helps, although slightly in this case, in the combustion of the gas. 

The next advance was the flat-flame burner with clay or steatite tips, 
which readily receive and retain a very high temperature, and this was 
taken advantage of in Sugg’s table-top burners. But these various 
burners must have the proper pressure supplied to them, in order to ob- 
tain their full effect with regard to consumption. This brought Mr. 
Somerville to the question of automatic governor burners, of which he 
showed Mr. Sugg’s ‘* Vincent” as a good example. Some little time 
was spent in illustrating the action of these governors, by the aid of a 
burner with a glass body. 

Passing to the Argand burner, the lecturer described its construc- 
tion, and reference was made to its use for photometrical purposes. A 
noticeable feature of the burner, said the lecturer, is the immediate 
and almost regular increase and decrease of illuminating power of the 
gas. There isa slight disadvantage in the form of the burner when 
dealing with a gas of low illuminating power, owing to the supply of 
air being more than is required, which results in the cooling of the 
flame. For instance, dealing with 15-candle gas, a flame is given some- 
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what less in height than with 16-candle gas with the prescribed con- 
sumption of 5.cubic feet per hour. Adjusting the flame to the height 
for a 16-candle gas, taking the increased consumption and working the 
result out proportionately, a value of 15.5 or 15.6 candles is given to 
the gas—this being due to the restoration of the hydrocarbons con- 
sumed to the air supply. Richer gas, giving a higher flame, has its 
air supply restricted, causing the tip of the flame to darken in color, 
and to elongate, instead of being strictly defined. 

The next burner to claim brief notice was Bray’s ‘‘ Adjustable,” by 
which the efficiency of that maker's ordinary burners has, it was stated, 
been increased 50 per cent. in some forms; in others, not quite so 
much. 

The lecturer then turned his attention from the burners to the gas 
consumed. He defined flame as being matter undergoing chemical 
combination. Explaining this statement, he dealt, in an explicit man- 
ner and at some length, with the constituents of coal gas. This was 
10llowed by an examination of the physical behavior of the gas flame. 
Flat flames, he said, consist, generally speaking, of four parts: (1) An 
outer sheath or mantle surrounding the whole flame—visible when the 
luminous parts are hidden, or when a little sodium vapor is allowed to 
come in contact with the flame—due to the rapid and complete com- 
bustion of some of the gas ; (2) an inner bright blue portion, visible at 
the base of the flame, due to the large quantity of air at that point; 
(3) the yellow and luminous part of the flame when the heat from the 
outer sheath and inner portion is decomposing the hydrocarbons, set- 
ting free the carbon, which glows and burns; and (4) a dark inner re- 
gion of unburnt gas, surrounded with the products of combustion. 
Mr. Somerville proceeded to explain Professor Lewes’s acetylene the- 
ory, and the members were, in this connection, particularly inter- 
ested in the the flames produced by a sample of acetylene gas which 
the lecturer had provided. Having shown that the immediate forma- 
tion of acetylene in flames reduces the inner bright blue portion, or, in 
other words, quickens the production of luminous flame, the lecturer 
remarked that it should therefore be produced as quickly’as possible. 
This is to be done by increasing the temperature at the outlet of the 
burner ; and this is what is performed by regenerative burners. This 
class of burner was then explained by means of one of Sugg’s ‘*Allad- 
din” lamps, the construction of which is very simple, but nevertheless, 
with a consumption of 3.76 cubic feet of gas, it affords, he believed, an 
illuminating power of nearly 25 candles. 

Mr. Somerville passed on to the consideration of non-luminous 
flames, employing, as an example, a Bunsen burner. The great heat 
of these flames, and the absence of carbon particles, is made use of in 
incandescent burners. The burner used with the Welsbach light he 
described as a very clever one, because it comes so near the explosion 
point; and by it, in conjunction with the mantles, a light of from 50 
to 60 candles, and even higher, can be obtained. 

Concluding his lecture, Mr. Somerville observed that the first burner 
he showed was capable of giving a light of about 1 candle per cubic 
foot ; and, passing along, this value rose to 2, 3, 8 and 15 candles per 
cubic foot, and, adding acetylene gas, an efficiency of nearly 50 can- 
dies is obtained. Therefore, in the 100 years of gas lighting, the value 
of the light has been increased fifty times. 








The Radiating Power of Welsbach Mantle Material. 
sespigeialitaisianice 

The Gas World remarks that in ‘‘ Wiedemann’s Annalen der Physik 
and Chemie,” Vol. LVI,, pp. 433-450, there is an interesting paper, 
from the physical laboratory of the University of Berlin, by Mr. Charles 
St. John, on ‘‘The Radiating Power of Substances at High Tempera- 
ture, with Special Reference to Welsbach Mantles.”’ It has been taken 
for granted, since the experiments of Rossetti and Rogers, among 
others, that the temperature of a Bunsen flame does not exceed 1,300° 
C.. or about 2,370° F. But the difficulty was that this temperature 
would not account for the richness of the Welsbach flame in rays of 
higher refrangibility toward the violet. It, therefore, seemed neces- 
sary to assume that the Welsbach mantle was luminescent; that is, 
» that it shone on its own account, transforming waves of 1-wave length 
into waves of a shorter length. But there are two considerations 
against this. In the first place, Mr. St. John has found, as the result 
of careful experiments, that there is no more than a trace of either 
fluorescence or phosphorescence or luminosity on exposure to the 
radiation from a cathode terminal of an induction coil; all of which goes 
to prove that there is none of this luminescence, and that the effect 
ought to depend on the temperature alone. And, in the second place, 
the recent experiments of Waggener and MacOrae show that, after all 











we ought not to speak of the comparatively cool flame of the Bunsen 
flame, for the temperature of the hottest part of that flame is not below 
1,725° C. (3,140 F.), and may even be above the melting-point of plati- 
num (1,775° C., or 3,230° F.)—a temperature which is quite sufficient 
to account for the kind of light produced, provided that the mantle 
attains that temperature. 

Experiments to ascertain the radiating power of different oxides have 
hitherto been conducted on the following lines: A strip of platinum is 
coated with the oxide on one side; a current is passed through the 
platinum until it becomes white hot; the temperature attained by the 
platinum is calculated after measuring its expansion ; the light emitted 
by the platinum and that emitted by the coating of oxide are respec- 
tively measured and compared ; and this gives the light radiating 
power of the oxide as compared with that of the platinum. But in this 
it is assumed that the temperature of the oxide is really the same as 
that of the platinum which is coated with it ; and it turns out that this 
cannot be the case. The oxide is cooler than the platinum, and gives 
out less light than it would do if it were actually brought to the same 
temperature as the metal. The results are, therefore, too low. 

When, on the other hand, the coated platitiitum, or better, a strip of 
platinum only partly coated, is put inside a porcelain furnace, the 
whole comes up, both platinum and oxide, to the temperature of the 
furnace. On looking at it through a small hole in the side, the whole 
thing is at the same brightness as the background, the glowing walls 
of the furnace chamber. The light coming from it then consists of 
two parts or portions; some which it is itself radiating, and some 
which it is reflecting. The platinum acts as a better mirror though a 
worse radiator ; the oxide acts a worse mirror but a better radiator ; 
and when things have settled down into thermal equilibrium, these ad- 
vantages and disadvantages exactly balance one another, so that all 
appears equally bright. Butif wecan cut off the mirror effect, we 
get the radiation alone ; and this can be accomplished by running a 
cool tube through the peep-hole, close up to the hot partly coated plati- 
num, so as to cut off any opportunity that object may have of reflect- 
ing light from the hot furnace walls to the eye. It is then seen that the 
bare platinum appears very dark in comparison with the oxide upon it 
The presence of the tube will, of course, have a chilling effect ; but it 
would chill the oxide more than the platinum, because the oxide is the 
better radiator ; and hence the results will come out somewhat to the dis- 
paragement of the radiative power of the oxide. But even in spite of 
this, the radiative power of the oxide is found to be much greater than 
that found in the other mode of experiment. 

The average result of many tables of experimental data is that, for 
light of an average wave-length, the two methods show : 


Platinum. Magnesia. Zirconia. Erbia. Lanthania. 
Electric current method... 1.00 1.26 1.81 1.70 1.88 
Furnace chamber method. 1.00 3.81 4.04 3.35 2.27 


The curious thing in this is that erbia and lanthania should really 
have such low emissive powers as compared with magnesia; and it 
also shows that lanthania gives results the most nearly true by the 
earlier method, which is a consequence of its being the best conductor 
of heat. 

Then Mr. St. John applied himself to find out why a Welsbach hood 
gradually loses lighting power as it is kept in use. He found that the 
material itself does not lose at all in two hours. Then he turned to the 
mantle. The mantle, when burned, is about half the size of the original 
cotton ; and the question then was, Does the mantle’ not shrink still 
further when in use? He found that the strands do shrink ; in 22 hours 
a diameter of 0.0071-inch becomes one of 0.0061; and this diminishes 
the heating surface, and the luminous surface, available for a given 
quantity of the incandescent oxide. 

Finally, the principle of the Welsbach burner seems to be to heat to 
whiteness, in the hottest part of the Bunsen flame, a refractory material 
of very small mass, poor conductivity for heat, great surface, and high 
emissive power. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
SOS 

At the annual meeting of the Belleville (Ont.) Gas Company, which 
plant is operated by Mr. W. H. Pearson, Jr., of Toronto, as lessee, the 
following officers were elected: Directors, John Bell, J. W. Johnson, 
James Brown, George Wallbridge, F. Dolan, J. E. Walmsley and J. 
L, Biggar ; President, John Bell; Vice-President, J. W. Johnson ; 
Secretary and Treasurer, J. L. Biggar. 





Mr. N. W. Turner, who had for many years been Director of the 
Chelsea (Mags.) Gas Light Company, died at. his home, Jamaica Plain, 











Mar. 9, 1896 


Amertcan Gas Light Fournal. 


377 








Mass., on the morning of February 22d. Deceased, who was in his 
85th year, was in the employ of the Boston Gas Company half a century 
ago, and at the time of his resignation from its service (1851) was fore- 
man of the old Boston works. He engaged in the year named in the 
lamp and gas fixture business, his Company (the N. W. Turner Com- 
pany, Bromfield street), being the pioneer in that line in Boston ; and 
remained in the trade until 1888. 





A CORRESPONDENT at Grand Forks, North Dakota, forwards the fol- 
lowing: ‘‘ The stockholders of the Grand Forks Gas and Electric Com- 
pany in annual meeting elected the following Directors : W. J. Murphy, 
J. J. Dwyer, W. H. Higham, H. L. Whithed, D. W. Luke and Thos. 
Roycraft. The Directors named the following executive management : 
President, H. L. Whithed ; Vice-President and General Manager, W. 
J. Murphy ; Superintendent, Thomas Roycraft. The business of the 
year was up to the point of enabling the declaration of a substantial 
dividend.” 





THE Directors of the Norristown (Pa.) Gas Company have by means 
of a circular letter, advised the shareholders that they (the Directors) 
unanimously recommend the acceptance of an offer of $52 per share, 
made for all of the stock outstanding (about $150,000), by Mr. Jerome 
B. Gray, of West Chester, Pa. 





Supt. CAUGHLIN, of the Vicksburg (Miss.)Gas Light Company, has 
arranged for an important addition to the Company’s main system. 
The pipe for the extensions has been received and the work of burying 
it will be commenced at once. 





THE following respecting the operation of the gas works of Danville, 
Va., for the year 1895, is from the report of the City Engineer, Mr. C. 
A. Ballou : 

‘‘The accompanying statement shows in detail the running of the 
Gas Department. The receipts and disbursements, not properly belong- 
ing to the operations of the year, are eliminated, showing as near as 
practicable the net receipts and disbursements for the year. The follow- 
ing is a synopsis of the statement, viz.: 

Receipts. 
Received from and due by gas takers.............. $16,151.10 


sy m si, on coke, limeandtaracct.... 2,044.45 

—_———$18, 195.55 
Disbursements. 

For ordinary runningexpenses ............. ..... $16,503.95 

oF A NU TOME 5.05580 ias cae cn ccessseitinesons 480.95 
———§ $16,984.90 
Balance in favor of the department. ...................006- $1,210.65 
Or, more properly, by eliminating cost of new mains........ 480.95 
"TG WUE FOREN US WOOK Osis vis. inc iene Peddcinwees sexes $1,691.60 


‘‘Gas made during year, as per station meter, 21,902,800 cubic feet ; 
loss by leakage and condensation, 2,851,500 cubic feet; amount con- 
sumed by gas takers, to 15th December, 16,816,100 cubic feet; con- 
sumed in public buildings, 1,035,200 cubic feet ; estimated consump- 
tion, last 15 days in December, 1,200,000 cubic feet. During the year 
the time for reading meters was changed and made 15 days earlier in 
the month, so that the last 15 days of December would not be embraced 
in the year’s consumption, as shown by meters. In order to make a 
proper comparison, I have made a moderate estimate of the probable 
consumption in this time, as shown above. The coal carbonized dur- 
ing the year was 4,796,400 pounds. The average yield was 4.56 cubic 
feet per pound and the candle power average was 16.23. We used 
Kanawha coals altogether, which were furnished under a 12-months’ 
contract. The coal came from a variety of mines, some of which did 
not give satisfactory results, and the average yield is not as high as we 
hoped it would be. I would advise that in the future coal from some 
definite mines be specified in the coal contracts. There has been no 
interruption in our furnishing the greatest abundance of gas for all 
demands during the whole year. So far as I know, thecharacter of the 
light has given the greatest satisfaction ; notwithstanding, it would be 
gratifying to use some enricher, so as to increase the candle power. 
We have made an earnest effort to reduce the amount of unaccounted 
for gas, and thus far the results of our efforts have been encouraging. 
In the year 1893 the loss was 18 per cent.; in 1894, 16.3 per cent., and 
during the past year, 13.02 per cent. In the lines of the old mains we 
found some broken pipe, a large number of leaky joints, and replaced 
a number of defective service pipes with new galvanized pipe. We 
hope to be able to reduce this percentage of loss. The increase in the 
output of gas during the past year, over that of 1894, was 7.8 per cent., 








which is reasonably encouraging, taking into account the stringency 
of the times. In 1887 a considerable amount was expended in improv- 
ing the works, affording better facilities for supplying the increasing 
demand for gas, and producing it at less cost and of better quality. 
During this time (8 years) the price has been reduced from $2 to $1, 
ard the consumption has increased 124 per cent. This increase has 
been far more than was anticipated and necessitates more frequent re- 
newals of our benches than was predicted. Two benches were renewed 
during the year and two more will require renewal this year. We 
purchased new covers for the purifiers, made some improvements in 
the retort house and repaired the coal sheds.”’ Engineer Ballou then 
goes on to enumerate the length and diameter of the pipe extensions 
for the year, and concludes by stating that the gas takers now number 
670. 





ENGINEER BALLOU also details the operations of the city electric 
lighting plant, which does not seem to have been quite as profitable as 
the gas plant. He says: ‘‘The accompanying statement shows the re- 
ceipts and disbursements in the electric light department for the year, 
asummary of which is as follows: 


GEN Sos a camcat ses cade ddasnanes $4,747.42 
NOI a oon dias oa eect edoa tases b dauuae: gia ouene 1,015.15 
Cowie 0 MAE: css sii ida darcines de ease new $3,732.27 


In the item of disbursements is embraced the cost of a new 
50-light are dynamo, 10 arc lamps, 1 mile line wire, 
freight, drayage and cost of new circuit, amounting to.. 1,400.00 


Making net cost of street lighting... ............ coos $2,332.27 

‘During the year a 50-light are dynamo was purchased, together 
with 10 arc lamps, 12 series lamps, one mile of line wire and another 
circuit arranged. The Neapolis machine was taken out to make room 
for this new machine. The armature of one of the old machines was 
burnt out. A new armature was purchased and the old one rewound 
and kept for use in case of accident. Before the purchase of the new 
machine the most of the lamps which were used for commercial pur- 
poses were taken for use on the streets. We have now an abundance 
of capacity for furnishing commercial lights, and the price having been 
reduced we have hopes that they will be liberally used. We have now 
91 arc lights for street lighting. The benefits derived by the city from 
its light department in furnishing gas for lighting public buildingsand 
electric lights for the streets are shown in the following statement. In 
this statement the amount of gas used is taken from meters at each 
building and calculated at $1 per 1,000 cubic feet and the street lamps 
calculated at the same price at which they are rented : 


Gas consumed at court room and offices............ $61.00 
“ 2 een 107.00 
- s ‘** hook and ladder house............ 47.20 
a5 EB ** fire engime WOUNR sa nc; :- 6-252 e400 105.40 
7: i: ©. get OR seiaaccoe bnigicin dd sns eng a 366.70 
a ie ‘** council chamber, offices city hall. . 227.40 
“ 2 ‘* Union street bridge............... 120.50 

55. ave lanipe 08: henley <q. «ace ediseeacguvorviswess 8,500.00 

Net revenue from gas department..............-... 1,691.60 

ORME sks ncccn caepany senesdnaecewupastcapeuaras $11,226.80 

Less deficit in running electric light works.......... 2,332.27 

Showing total value of service....... ............. $8,894.53 





TuE Berlin Iron Bridge Company, of East Berlin, Conn., has just 
completed, for the Citizens Gas Company, Bridgeport, Conn., two large 
buildings, one structure, which is 63 feet wide by 171 feet in length, is 
intended to serve as a purifier house, with meter house and valve house, 
all in separate rooms ; the second building, which is 44 feet wide by 122 
feet long, will house the generating and scrubbing apparatus, and the 
operating engines and steam raising apparatus as well. The side walls 
are of brick and the roof trusses are of steel, covered with corrugated 
iron. 





Deeps recently filed with the County Clerk, of Erie county, N. Y., 
go to show that the Buffalo (N. Y.) Gas Light Company has acquired 
the irregularly shaped plot of land, lying between Forest avenue, 
Niagara street and the canal and river, formerly known as the Pratt 
Rolling Mill plot. The conveyance was made by Mr. Pascal P. Pratt, 
and the consideration named in the deed is a nominal one. The plot 
covers about 44 acres and its acquisition by the Company looks to us to 
foreshadow the erection by it of a manufacturing plant in the Black 
Rock district; although we have only guesswork to offer as the basis 


















































378 


American Gas Light Journal, 





Mar. 9, 18096. 








of such foreshadowing. The proceeding also goes to show how much 
Mr. Spaulding and his associates fear the bombastic shouting of the 
manipulators of the Queen City gas charter. 





THE proprietors of the Benicia (Cal.) Gas Company have sold out 
their property and franchises to the local Solano Electric Light Com- 
pany, and the gas works will be shut down. ; 





Mr. Grorce McLean, Secretary of the Key City Gas Company, of 
Dubuque, Iowa, writing under date of Feb. 26th, says: ‘‘ The Key City 
Gas Company has reduced rates to $1.50 per 1.000 cubic feet for illumi- 
nating purposes, and $1.25 for fuel use; the reduction to take effect 
April 1, 1896. The Company will at once rebuild its works. A modern 
retort house will be constructed, of 240,000 cubic feet daily capacity, 
and a water gas plant of 225,000 cubic feet will be installed. New 16-ft. 
purifying boxes and purifying apparatus up to date will be installed in 
a modern purifying house, and a new station meter will also form part 
of the new equipment.” 





Mr. J. R. Topp seems to have been the right sort of a man to assume 
charge of the works end of the Dedham and Hyde Park (Mass.) Gas 
Light Company, for since taking hold there (August 1, 1894), the in- 
crease in the number of consumers’ meters 1s just 116. The increase in 
the sendout for 1895, as compared with 1894, amounted to 25 per cent., 
and the increase for January, 1896, against January, 1895, was 35 per 
cent. Since his advent there, Mr. Todd has set up 58 gas cookers of 
different styles and kinds, and 28 heating stoves also were placed. The 
veteran says that the coming season will be a busy one for him in the 
gas cooking line, judging dy the advance orders in hand for such ap- 
paratus, the orderers thereof being anxious to have the service pipes 
placed as soon as the frost is out of the ground. So it appears that Mr. 
Todd has cause to be satisfied with himself, and that the Company 
should be satisfied with him. 





Tue Providence (R. I.) Bulletin, of Feb. 29th, conveys this rather 
puzzling information—puzzling in that the proprietors of the Pawtucket 
Gas Light Company always claimed to have made money out of the 
electric annex : ‘‘ Within the past few days the Pawtucket Gas Com- 
pany and the Bridge Mill Power Company have sold all their electrical 
interests to a new Company, to be known as the Pawtucket Electric 
Company. This is the result of negotiations which have been pending 
forsome time between these two Companies, rumors of which have 
reached the public now and then, but which could not be confirmed. 
The rumors were to the effect that these two Companies were to con- 
solidate, but this is not the case. The Pawtucket Gas Company will 
continue to do business in the manufacture and supply of gas as here- 
tofore, and the Bridge Mill Power Company will continue to improve 
its property and to utilize the immense amount of water power in its 
control. The Pawtucket Gas Company was owner of the Pawtucket 
Electric Lighting Company, and the latter property is the one that was 
sold. It hasbeen generally understood that the Pawtucket Gas Com- 
pany and the Pawtucket Electric Lighting Company were one corpora- 
tion, but this was not so. The last named Company was owned by the 
Company first named. This agreement, for it can hardly be called 
either a combination or a consolidation, though it partakes somewhat of 
the nature of these, puts an end to the fight between the two Com- 
panies, which has been carried on for a long time and which has been 
@ severe one.” 


Mr. A. F. Nasu, President of the Windsor (Ont.) Gas Company, in- 
furms us that all the properties of the Company have been sold to peo- 
ple interested in the Ontario Natural Gas Company. Dr. 8. A. King, 
Managing Director of the last named concern, is largely interested in 
the purchase noted, and we understand that the adjoining town of 
Walkerville is to be connected with the Windsor Company’s pipe sys- 
tem. 








THE gas plant at Elmira, N. Y., is to be remodelled, and a reduction 
in the selling rate is also promised. 





Tue proprietors of the Bordentown (N. J.) Gas Light Comparty pro- 
pose to install a water gas plant, to extend the main system, to lower 
the selling rate, and, generally, to adopt commonsense methods of con- 
ducting their business. 





Tue New Britain (Conn.) Company will extend its main system this 
season. 








THE plant at Princeton, N. J., 1s also to be overhauled. 





AccorRDING to the eleventh annual report of the Massachusetts 
Board of Gas and Electric Light Commissioners, there are now under 
the supervision of the Board lighting plants owned by 131 corporations 
and 12 towns. Of the former, 47 are engaged in the supply of gas 
only, 24 supply both gas and electric light, and 60 supply only electric 
light. Of the towns, two have plants for the supply of both gas and 
electric light, the others supply only electric light. The recommenda- 
tions of a year ago are repeated, namely, that the Board should have 
like authority with respect to manufacturing records as it already has 
in regard to uniformity in accounts; that the provisions of chapter 
450 of the Acts of 1894 authorizing the Board to apply to the courts for 
the enforcement of its legal orders be extended to orders made by the 
Board, and that the report of the State Inspector of Gas and Gas Meters 
should be combined with the report of the Commissioners. Official re- 
ports relative to action about a municipal plant for gas or electric light- 
ing have been received from 238 towns and cities. Included in this 
number are all those in which the population exceeds 1,500. Of these 
municipalities, 212 have taken no action during the year 1895. The cit- 
ies of Quincy, Taunton and Waltham and the town of West Spring- 
field have considered the subject for the first time. The new plants in 
Marblehead and Reading have been put in operation during the year. 
The following named towns have now plants in operation : Braintree, 
Danvers, Hingham, Hull, Marblehead, Middleboro, Needham, North 
Attleboro, Peabody, Reading, Wakefield and Wellesley. Of these, 
Middleboro and Wakefield only have plants to supply both gas and 
electric lights. The others supply only electric lights. The towns of 
Danvers, Needham and Wellesley have plants for street lighting only; 
the last two purchase their electricity for this purpose from the Natick 
Gas and Electric Company, and have recently concluded 5-years’ con- 
tracts with this Company, under which it is to have the exclusive right 
to supply commercial lights directly to residents of both towns. The 
town of Hingham also buys its electricity from a private Company. 
The total receipts of all the Gas Companies were $5,280,887.86, against 
$5,042,868.86 in 1894. The expenses were $3,770,751.18; in 1894, 
$3,633,354.91. This leaves an apparent net profit of $1,510,136.68 in 
1895, and of $1,409,513.95 in 1894. Adding interests, rents and profits 
from electric lighting, we have total profits of $1,776,985.67 in 1895 and 
$1,757,061.03 in 1894. Deducting payments on bonds and loans, divi- 
dends, etc. ($2,063,935.48 and $1,805,497.43), there is a deficit of 
$286,949.81 in 1895, against $108,436.40 in 1894. Two of the Companies 
appear not to have earned expenses, and 22 others have not earned suf 
ficient to warrant the declaration of any dividend. The receipts from 
gas sold by meter show an increase of $279,216.11. In the year 1894 a 
decrease was shown from the previous year of $938,697.32, and this was 
attributed to the large reduction in price by the Boston Companies and 
to the general financial depression. The increase given for 1895 is the 
largest of any year since the returns have been made, and is due to an 
unusual percentage of increase in the output of most of the Companies. 
Receipts from public lamps have this year decreased $23,853.35. As in 
the previous year, nearly all of this has been borne by the Companies 
supplying the street lights in Boston. The charges for depreciation 
have been unusually large, and it is due to this fact that the entire 
operations of the year again show a deficit. The value of the gas plants 
assessed by the local assessors is then, in round numbers, $16,900,000. 
The total sum paid by the Companies for taxes, including State inspec- 
tion, after apportioning to electric account that part of the Gas Com- 
panies’ taxes belonging to their electrical departments, was $271,810.71, 
an average of 6 cents per 1,000 feet of gas sold, being a decrease from 
the previous year in the total amount of $2,335.33, and a decrease of 
seven-tenths of a cent for every 1,000 feet sold. The average price paid 
by consumers for coal gas to the Companies selling annually more than 
30,000,000 feet each is $1.03 per 1,000 feet. If the Boston and Bay State 
Companies be excluded the average is $1.23. The average price re- 
ceived by the remainder of the Coal Gas Companies from sales by 
meter is $1.74, making an average for all of $1.10 per 1,000. The average 
price for oil gas is $3.90 per 1,000 feet. The average price paid for coal 
gas in 1886 was $1.72 ; in 1887, $1.66 ; in 1888, $1.56 ; in 1889, $1.45; in 
1890, $1.39 ; in 1891, $1.31 ; in 1892, $1.38 ; in 1893, $1.27, and in 1894, 
$1.26. Six of the Electric Lighting Companies appear not to have earned 
expenses, and 33 others have not earned sufficient to warrant the declar- 
ation of any dividend. The gross profits of the Companies doing only 
an electric business haveincreased over the previous year by $137,763.41, 
and although interest and dividend charges have decreased, the in- 
creased depreciation and miscellaneous charges show a deficit for the 
year instead of a surplus as in 1894. 
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The Market for Gas Securities. 

The. market for city gas shares is in the 
betwixt-and-between stage, the prevailing fea- 
ture being a sullen strength that will not be 
goaded to weakness nor coaxed towards buoy- 
ancy. Consolidated opened to day (Friday) at 
155} bid, and was offered at a point higher. 
This, of course, is ex-dividend of 2 per cent.. 
the regular for the quarter ended February 
last. Standard common is in good request, at 
78 to 81, and the preferred holds about as it did 
a week ago—108 to 110. Equitable shows no 
change of moment; neither does Mutual, al- 
though the bid rate is returned at 225, a decline 
of 5 points from our last figure. New York 
and East River issues are fairly well main- 
tained. There has been no change of moment 
in the situation at Albany, where cool reason- 
ing appears to be governing the committees 
having the rate bills in charge. The Solons 
seem to recognize the fact now that the gas 
sold in New York City (which is, as has been 
often said in these columns, the best gas made 
and sold in the world) is cheap at $1.25 per 
1,000, even from the consumers’ point of view. 
Meanwhile our friends, the electricians, are 
having scrutiny made by the Legislature of 
their selling rates. They will soon know how 
it is themselves. The high figures made in 
Brooklyn Union a fortnight or so ago are well 
maintained. Some folks say that this stock 
ought to go par on the showing of earning 
powers made. The Baltimore situation is a 
trifle mixed ; but we think it is safe to predict 
that the Legislature will leave things there as 
they are. The stock is 58} bid. Chicago is a 
trifle weaker, speculators evidently preferring 
to wait for the decision on the writ to oblige 
the Secretary of State to issue acharter. It 
doesn’t matter much whether the writ issues 
or not ; if Illinois won’t do it, New York will 
likely see that justice is done in the matter of 
the rehabilitation of Chicago’s gas interests. 
The stock is a purchase at the market. Laclede 
is again on-the rise, and Western gas looks a 
purchase. Even Bay State took on strength, 
selling above 20. 





Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wau Str., New Yorx Ciry. 


Masgcsa 9. 


=~ All communications will receive particular attention. 
¢@” The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated..........++++++ $35,430,000 100 155% 156% 
| Cdecevieseca 500,000 50 | 150 a 

.  Civindcvnabent J 220,000 “a 100 : 
Equitable............0..00+. 4,000,000 100 211 213 
Bonds, 6°8.........+++++. 1,000,000 1,000 05 
“Ist Con. 5’s....... 2,300,000 1,000 114 F 
Metropolitan Bonds .. .... 658,000 & 108 = 112 
Mutual.......... ceseccsecese 98,500,000. 100 225 ee 

“ Bonds....... ....++. 1,500,000 1,000 100 102 
Municipal Bonds...........+ 750,000 , ag : 
SOU ovscgunacsneden cece 150,000 50 79 8016 

= ad nhscnane 150,000 1,000 oh 98 
New York and East River.. 5,000,000 100 37 39 
Preferred. ..........++. 2,000,000 100 72 7 
Bonds Ist 5’s........ +--+» 8,500,000 1,000 100 101% 
* Ist Con. 5’s....... 1,500,000 i 88 89 
Richmond Co., 8. I......... 348,650 50 50. 
" Bonds....... 100,000. 1,000 a i 
Standard...... mesccncccccece . SHURE “0 73 81 
Preferred. .........060. 5,000,000 100 108 110 
Bonds, 1st Mortgage, 5’s_ 1,500,000 1,000 108 110 
Yonkers ......... ovtsecssens 299,650 500112 
Out-of-Town Companies. 
Brooklyn-Union ........... - 15,000,000 100 86 : 
35 “Bonds (5's) 15,000,000 1,000 10534 106% 
WN BRAD, cckcccicccsscces 5,000,000 50 Wye «220% 
** Income Bonds..... 2,000,000 1,000 . 30 
Boston United Gas Co,-- 
ist Series 8. F. Trust.... 7,000,000 1,000 ‘in 80 
2d 4 a * .... 8,000,000 1,000 514 O58K 
Buffalo Mutual............. 750,000 100 125 ais 
“ Bonds....... 200,000 1,000 % 100 
Central, San Francisco..... 2,000,000 E 95 ed 
Chicago Gas Co..... Sodcated 25,000,000 100 6634 66% 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 He 9444 
ie 66 kctttlcoiinn sen 1,069,000 664 67 
Ist Mortgage............ 1,085,000 x 94 95 
Consumers. Jersey City.... 2,000,000 100 7 “s 
| A ‘ 600,000 1,000 192 105 
Cincinnati G. & C.Co....... 7,000,000 100 2038 os 
Consumers, Toronto....... - 1,600,000 50 18444 187 
Capital, Sacramento........ 500,000 50 ~~ 41 
Bonds (6's)....... bese 150,000 ni Je - 
Consolidated, Baltimore.... 1,000,000 100 58% 60 
Mortgage, 6’s........... 3,600,000 10? = 107% 
Chesapeake, ist 6’s..... 1,000,000 ot 
Equitable, ist 6’s. ...... 910.000 
Consolidated, ist 5’s........ 1,490,000 “a 
Detroit ........ eager (oe -- 4,000,000 29 
me CR Riss ccs - 4,812,000 71% 7 
Equitable Gas & Fuel Co., 

Chicago, Bonds........... 2,000,000 1,000 a 101 

Fort Wayne ........ eseseses 2,000,000 764% 79 
4 ic rinacacch 2,000,000 PS 90 93 
I cb i sindisedetene oe 750,000 25 - 145 
Indianapolis...... ..... eeeee 2,000,000 139 =: 148 
- Bonds, 6’s..... - 2,650,000 ds «5 6197 
I IE s cdivccncececencie 750,000 20 =: 180 ai 
Lafayette Gas Co., Ind..... 1,000,000 100 85 90 
Bonds..... eve ceceeseces 1,000,000 1,000 91 4 
OO sees 2,570,000 50 5 130 
Laclede, St. Louis .......... 7,500,000 100 2744 27% 
Preferred......... cesses 2,500,000 100 80 8l 
Bonds .......... tetivedie 9,034,400 1,000 9446 9% 
Little Falls, N. Y........... 50,000 100 = 100 
Bonds....... &.Guesece — 25,000 ss xa 100 
Montreal, Canada .......... 2,000,000 100 200 : 
Newark,N, J.,GasCo....... 1,000,000 93 98 
Bonds, 6's ......... essee 4,000,000 ‘ 123 
New Haven.........ssese0+. 1,000,000 GB 2 
Oakland, Cal................ 2,000,000 4614 
te Bonds........+ 750,000 on 
Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 2,100,000 1,000 oF 108 
2d be «.-. 2,500,000 1,000 104 105 
Peoples, Jersey City........ 500,000 50 e. 175 
Pate, Ba8 i ccedivevoves Soces 5] 99 102 
Rochester Gas & Elec. Co.. 2,150,000 50 ou 
Preferred.............+. 2,150,000 50 83 wen 
Consolidated 5’s........ 2,000,000 os 874% «(90 
San Francisco, Cal. ........ 10.000,000 100 1% 72 
St. Paul Gas Light Co...... 1,500,000 100 68144 70 
‘Ist Mortgage, 6’s........ 650,000 88 90 
Extension, 6’s........... 600,000 é = ws 
General Mortgage, 5’s.. 2,400,000 ie 88 90 














Ss +e» 2,000,000 2B Ww =o 

Western, Milwaukee........ 4,000,000 100 65 68 

ST nares xans ese» 3,556,000 aa 8344 91 

Wilmington, Del.......... vie 500,000 50 = 188 190 

: ? 
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| Gas Engineering Co., Pittsburgh, Pa...........++++0++--- £95 
GAS METERS. 
John J. Griffin & Co., Phila., Pa...........seeeeeeeese- 44 
American Meter Co., New York and Philadelphia..... «-. 403 
The Goodwin Meter Co., Phila., Pa............ guddecqnedd 402 
| Helme & MclIthenny, Phila., Pa.............ss00-++- nacca ae 
| D. McDonald & Co., Albany, N.Y...........ceee.e-seeeees 413 
| Nathaniel Tufts, Boston, Mass........ adiseeee Sage dahasiigia 402 
| Maryland Meter and Mfg. Co. Baltimore, Md.... ....... 402 
Metric Metal Co., Erie, Pa ....... ~...+00+---- a re 
| Keystone Meter Co., Royersford, Pa...... uttibiadaeninat 402 
| The Hillen Meter Co., Brooklyn, N.Y..+.....0000--- «+: 403 
PREPAYMENT METERS. 
| American Meter Co.. New York and Philadelphia ...... 403 
| John J. Griffin & Co., Phila., Pa .........scscseeeeeseeeees 404 
| D. McDonald & Co., Albany, N. Y.......-+-+0+eeeeeeeeee es 403 
GAS AND WATER PIPES. 
Ohio Pipe Co., Columbus, Ohio...........++++- edece . 401 
M. J. Drummond, New York City....... ienlegeasWeNee~< . 401 
R. D. Wood & Co., Phila., Pa.........0.ss000- aéqeedesns 393 
Warren Foundry and Machine Co., New York City...... 401 
Donaldson Iron Co., Emaus, Pa............0sceeeeeeeeees- 401 
Addyston Pipe and Steel Co., Cincinnati, O............-. 401 
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GAS BAGS. 
Peerless Rubber Mfg. Co., New York City........ eaes 981 


STEAM BLOWER FOR BURNING BREEZE. 
. B Parson, New Yot® Oty... seis. feces cccsaens 395 


GAS COALS. 


Penn Gas Coal Co., Phila., Pa.........ccseccesceceseceees: 398 
Pee Oe Ca. FOU We i o vascn vas ceciccns cs accke 892 
Despard Gas Coal Co., Baltimore, Md.................... 893 


Westmoreland Coal Co., Phila., Pa............+...- . 898 
Berwind-White Coal Mining Co., New York and Phila... . 8 
Henry C. Scheel, New York City.......cccccccoccscececess 393 


CANNEL COALS. 


Perkins & Co., New York City.......ccccccccccccccvcccecs 392 
Henry C. Scheel, New York City............. cccsesceses 398 


GAS ENRICHERS. 


Standard Oil Co., New York City...........00-.. cccseves 393 

The Sun Oil Co., Pittsburgh, Pa....-... padkbslarsscupeece 393 

W. H. Townsend, New York City............ccsccssccvecs 398 
COKE CRUSHER. 

C. M. Keller, Columbus, Ind........ Gashh dhe whos hehe amieys 393 

CONVEYING MACHINERY. 
C. W. Hunt Company, N. Y. City........ccccceees écbnsbcn 382 
GAS GAUGES. 

The Bristol Co., Waterbury, Conn.............Jseece8- os 382 
GAS GOVERNORS, 

Connelly Iron Sponge and Governor Co., New York sae 39) 

Isbell-Porter Co., New York City.................. . 398 

Tew Wikher Mile. Co. POG, PR vs ccencch ccc cccnncavsceses 3380 


SELF-SEALING MOUTHPIECE DOORS. 





| 


EXBHAUSTERS. | 
‘The P. H. & F. M. Roots Co., Connersville, Ind,.......,.. 888 
Isbell-Porter Company, New York City............ aastas Gee 


Connelly Iron Sponge and Governor Co., New York City 891 


VALVES. 


Ludlow Valve Manufacturing Co., Troy, N.Y............ 390 
Chapman Valve"Manufacturing Co., Boston, Mass....... 890 
Bae WOOK CoG FORA. Dies ccs vcdices sicvcesesvcccece 398 
Continental Iron Works, Brooklyn, N. Y......... 398 
The P. H. & F, M. Roots Co., Connersville, Ind....... sees 388 
Isbell-Porter Co., New York City...........seees adsededas 

The Western Gas Construction Co., Fort Wayne, Ind.... 300 


ELECTRICAL APPARATUS, 
Wm. Henry White, New York City........sseeeeceeeeess 399 


GAS ENGINES. 


Otto Gas Engine Works, Phila., Pa.............0.seeeeees 364 
The American Gas Engine Co., Phila., Pa.......... aeecee 384 
Backus Water Motor Co., Newark, N. J.........-.ceseees 340 


ENGINES AND BOILERS, 


The Hazelton Boiler Company, New York City.......... 38) 
W. G. & G. Greenfield, East Newark, N. J... .......000055 381 


PURIFIER SCREENS. 
Jobm Cabot, Mow Wor Geey 2... cccccccscccctcevcscccccces 895 


GAS STOVES. | 


American Meter Co., New York and Philadelphia....... 387 
The Goodwin Meter Co., Phila., Pa... ..........ceeeeees 402 
George M. Clark & Co., Chicago, Ts..........scseeeeeess 385 
Maryland Meter and Manufacturing Co., Baltimore, Md.. 402 
William M. Crane & Co., New York City................. 882 
Keystone Meter Co., Royersford, Pa................ccee0s 402 


A. Weiskittel & Son, Baltimore, Md.................. . 881 


CHINA GAS KILNS. 


WAIN THD, 


Two Parifying Boxes, 10x 8x3 tt., or 
10x12x8 ft. 
Also, a Tar Extractor, 6-inch connections. 


Address, with particulars and prices, 
1082-2 * A.,” care this Journal. 








Wanted, Immediately, 
Several Thoroughly Competent Meter 
Repairers, 


Address, stating experience, references and wages expected, 
T. LITTLEHALES, Gen’! Manager Gas Co., 
Syracuse, N. Y. 





The Output of Bear Creek 
Cannel Coal— 


the only high grade Gas Cannel available in large quantity— 
has been increased. We are anxious to add to our long list 
of Gas Companies using Bear Creek Cannel, and will be glad 
to furnish details as to cost and yield. 

1080-4 MACFARLANE & CO., Louisville, Ky. 








Utilize Your Cas Liquor. 


NO EXTRA LABOR OR we 


OPERATING EX- 
Not Ex. 









Patent Lava Gas Tips. 


UNIFORMITY 
GUARANTEED. 
ALS. SIZES 
AND SHAPES. 




















Isbell-Porter Company, New York City .............e0005 398 : 3 
Continental Iron Works, Brooklyn, N. Y..........sssee-- 39g | William M. Crane & Co., New York City............ ..- 582 
G. Shepard Page’s Sons, New York City.................. 399 
GASHOLDER PAINT. 
BRETORTS AND FIREBRICK. New York Marine Paint Co., Poughkeepsie, N.Y......... 390 
J. H. Gautier & Co., Jersey City. N. J..........0....c 000. 395 " 
B. Kreischer & Sons, New York City.........0c0ceeec0ee. 304 BED CEDAR TANKS. 
Adam Weber, New York City .........00....ccccoccesces 394 | Williams Mfg. Co., Kalamazoo, Mich............ eevcecee 341 
Laclede Firebrick Mfg. Co., St. Louis, Mo................ 394 
ee nee PORE  cincpickasppncencouda Kanctscncs 394 GASHOLDER TANKS. 
James Gardner, Jr., Pittsburgh, Pa...............++++00+- 394 | 5 Pp. Whittier, Brooklyn, N. Y.........s.ceeceeseeeeeesees 890 
Henry Maurer & Son, New York City............seseeees 394 | 
na aia ne annie den gene ereemgaaaa| oe 
er- ig. Co., St. yp MEO. cvcns aa] 
Brooklyn Firebrick Works, Brooklyn, N. Y............. | Bartlett, Hayward & Co., Baltimore, Md................. 397 
; fe Continental Iron Works, Brooklyn, N. Y.......5....40+. 398 | 
| Deily & “owler, Philadelphia, Pa................. eeabeuse 400 | 
Cee | Davis & Farnum Mfg. Co., Waltham, Mass................ 396 
C. L. Gerould & Co., Mount Vernon, N. Y..........+++0005 104 | Kerr Murray Mfg. Co., Fort Wayne, Ind.................. posed 
Stacey Mfg. Co., Cincinnati, Ohio. ..........eee-eeeeee oo. 890) 
INCANDESCENT GAS LAMPS. | R. D. Wood & Co., Philadelpbta, Pa............. scseeees 398 
Welsbach Commercial Co., Phila., Pa...........ssseee8+- 363 PATENTS. 
| H. B. Willson & Co., Washington, D. C,..........++.++++- 382 
MICA GOODs. | 
The Mica Mfg. Co., New York City...... Siapenacesnesbend ah DIVIDEND NOTICE. 
BURNERS OFrFIce oF WELSBACH COMMERCIAL ComMPANnY, | 
rm | 40 Wat St., New Yor« Crrvy, Feb. 13, 1896. | 
Be Rare FR Pi ainovnveicscuicsssnnsncnocss voces ee! The Directors have this day declared a quenteniy dividend | 
George Bray & Co., Leeds, England. sunceovepe ssseeeeeeeee 385 | Of two (2) per cent on the preferred stock, payable on March | 
Ee re eT 
| Feb. 29 er of the prefe: w 
LAVA GAS TIPS. closed from March 2 to March 10, both inclusive. Checks will | 
D. M. Steward Mfg. Co., Chattanooga, Tenn............. 380 174 081-3 EDWARD C. LEE, Treasurer. 
GAS TUBING. 
New York Gas Tubing Co.. New York City.............-- 382 
J. C. Granger, New York City .....02... -..ceccescecseces 3ez WANTED, 
Wm. M. Crane & Co., New York City...........-eseceees 382 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 391 
Greenpoint Chemieal Works, Brooklyn, N. Y............ 391 
Henry W. Douglas, Ann Arbor, Mich.................00++ 391 


By a young man of 20 years’ experience, a position to take 

full charge of a medium or sized gas works ; .coal gas 

wae ~~ EEK, A worker in all branches of the business 
ee. ee mechanical and clerical ; 
xperience in pushing the gas stove business. Woul 

like a a works where plant and business need up. 

Can furnish competent and thoroughly reliable references. | 


pe Address “ P. V. T.,”’ care this Journal. 


D. M. STEWARD MFG. CO. 


CHATTANOOCA. TENN. 
a 


Mica Canopies 
AND CHIMNEYS 


For Welsbach Lights. 


Send for Catalog and 
Discounts. 


KK 


The Mica Mfg. Co., 


MICASMITHS, 


No. 88 Fultoa St., 
N. Y. City. 











} 











eondacca Soni 
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WELSBACH LIGHTS are fully controlled, and ag 
manties and chimneys. Thousands are already in use. 


THE WILDER MANFG. CO., - 


THE 


GREATEST IMPROVEMENT IN GAS 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity ag which they are set regardless of high 


y for themselves 
ven to the Welsbach 


816-822 Cherry St., PHILADELPHIA. 
00000000 000000000000 0000 0000000000 00000000 000000000000 00000000 0000008 


or luw Nearer in the gs 


ioe aay be: 


LIGHTING 


—t the he saa or 
, OF sent to ourselves. 
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POSITION WANTED) Gonsulting Engineer. 


AS Supt. or Manager of a Gas Works or | | An experienced and competent Engineer, thoroughly versed 
| invall details relating to the manufacture and distribution of 

Gas and Electric Light Works, gas, will act as Consulting Engineer to a few more companies. 
vitor yours experience aS Manager of Gas Works and six Concise, accurate, and up to date methods employed, insur- 
years’ Gas and preset eno yen Good reasons for wish- | ing economical operations and increased dividends Terms 
ait rn 7 “YY. B.,” care this Journal. | moderate, Address “A. B. H.,” care this Journal. 


THE HAZELTON or porcupine 
» WATER TUBE BOILER. 


: The Best Boiler in the World, and the Cheapest per Square Foot 
of Heating Surface. 


Unequaled for the Economical Production of Very Dry Steam. 


WE GIVE Liberal Capacity, Highest Efficiency, Absolute Safety and 
horough Workmanship. 
WE SOLICIT the Critical Examination of the Mechanical Profession 
and the Steam-Using Public, and Your Trade. 


Send for Catalogue and Reports of Tests. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Tele, “igo isih St," New Yor GEN'| Office, 716 E. 13th St., N.Y., U.S.A. 
GREEN F1I61D 


Steam Engine Works. 


Established 187A. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


meee W. 6. £6. GREENFIELD. - - EAST NEWARK. N. J. 























Peerless Patent 
Improved Gas Bag 





These Gas Bags are used to stop the flow of gas while re- 
pairing or making alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some- 
times fatally, by the escape of gas resulting from the burst- 
ing of a bag, and our patent improvement is designed to 
obviate such calamities. The indicator A shows unerringly 
when the bag has been sufficienty inflated to pack the main, 
and when the pumping should be stopped. Our Bags are 
made of a rubber stock especially prepared to admit of great 
distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with 
lapped joints, which adds greatly to their strength. 


> Gas Bag, each, =e ey Gas Bag, each, $5.00 


8.25 
‘ “ “ s“ y ro 20 ** 12.00 
6 * “ “ 24 ** 17.00 
g* “ “ 2s 30 * 27.50 


10 * 


The -Peerless Rubber Mfg. Co, 


16 Warren St., N. Y. City. 








He King ue vOves and Ranges. 


BEST IN THE WoOoRLD. 


World. 








Send for New Catalogue, Just Out. 


» A. WEISKITTEL & SON, 


BALTIMORE, MD. 





The accompanying cut shows our New 
Table Gas Range, which is listed at only 
$12.00. This is the Gas Stove to sell 
to the majority of people, who hesitate 
about paying out very much money for a 
large Gas Range. 

We have gotten out more new pat- 
terns than any other manufacturer of 
Gas Stoves in the 
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Everything in the 
Line of Gas Appliances 1/3 i 
for | | aye 
Heating, Cooking 3 ee 
and 


Manufacturing Purposes. Al 
LE 


‘a RANMA | 
— i 


Se —— 


THE NEW VULCAN FAMILY RANCE. 


NWew7 Catalogue, Just Issued. 





Write for Quotations 
on Brass Fittings of all 
kinds. We carry 
Meter and Service Cocks, 
Independent & Hose Cocks, 
Gas Tubing, etc. 


WILLIAM M. CRANE & CO., 


Factory, 447-453 W. 14th St. Office, 838 Broadway, N. Y. City. 








lf You Want the Best GAS-TIGHT Tubing, 


BUY OF THE 


NEW YORK GAS TUBING Co. 


771-779 Greenwich St., N. Y. 
GUARANTEED NOT TO STIFFER. Makers of All Kinds of Flexible Tubing. 


HERMAN POOLE # Chemical Engineer, 


323 West 34th Street, N. Y. City, 








Makes a Specialty of 


PURIFICATION 
And the rcccsuenous of Waste Products in Gas Manufacture. 


G. W. HUNT GOMPANY. 


COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material 
in and around 


THE HUNT TIP CAR. Gas Works, Coal Yards, Factories, Etc., Ete. 
45 BROADWAY, - - NEW YORK. 




















J.C. pb a rics on 5 mmm 


Manfr. of ™ 







" PAT. 
mm END CAS 


GAS 
STOVE aaa 
TUBING. Tubing. 
Guaranteed y, Speaking Tubing. 
Best Quality. levator Tubing. 


582 to 588 Hudson Street, New York City, 





: Perera ane 
Feat ae a Bere un fee 
FOE Sanaa 


neconvine PREQOURE GAUGE 





For Continuous Records of 


Street Gas Pressure. 





Simple in Construction, 


Low in Price, 


Send for Circulars. 


THe BRISTOL CO. 


Waterbury, Conn. 





Received Medal at World's Columbian Exposition. 


Accurate in Operation, 


Fully Guaranteed. 




















oe 
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The Improved 


Welsbach Light. 


No. 34 Burner, with Nos, 10 and 43 Shades. 


Welsbach Commercial Company, 


Drexel Building, 


PHILADELPHIA, PA. 


No. 34 Burner, with No. 74 Shade. 








AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


Owns, Operates, Buys and Leases Gas Works. 





ALSO UNDERTAKES ALL KINDS OF CONSTRUCTION WORK. 





Especially the Installation or Extension of Plants for the Manufac- 
ture of Gas from Caking Coal. 
The attention,of Gas Managers is particularly called to the many improve- 


ments in. this method of manufacture instituted during the past fifteen years, and 
the extremely low cost at present of Coal Gas. 









CORRESPONDENCE RESPECTFULLY SOLICITED. Address 





GHO. G. RAMSDEIL.I. Gen’1l Manger. 
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WM. W. GOODWIN, Prest.- O. N. GULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. 





ERNEST F. LLOYD, Asst. Sec 


JHE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnoek. 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke. 

100 to 1,000 


Horse Power. 


For Central 
Stations and 
all work 
requiring - 
extreme 


steadiness. 


ESSENTIAL PRINCIPLE.—An impulse atjeach end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


W. W. GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 
THE WESTERN GAS CONSTRUCTION CO. Blirs. & Gen. Agts. Fort Wavne ina. 


slide in frame, as in ordinary steam engine practice. 


the past eight years. Address 


Da —z= 


KK 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 





























Pantano eg 
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J EWEL GAS STOVES 


A few of the world’s best Gas Stoves. All prominent demon- 
strators of cooking use them. Nine-tenths of the Chicago apartment 
houses are furnished with the same 








One Name 
Covers All. 





52 Styles of Cookers. 
54 Styles of Heaters. 








A JEWEL CATALOG 
IS WORTH THE ASKING. 


GEORGE M. CLARK & COMPANY. Makers, CHICAGO. 


Eastern Agency, 152-154 West 23d Street, N. Y. City. 














Bray’s Patent “Enamel” Gas Burners. 


Bray’s ‘‘Special” and ‘‘Adjustable” Burners 


Are the Cheapest, Most Economical and Most Durable in existence, and will, at 
their REDUCED PRICE, save their cost in gas alone in forty hours’ use. 








Union Jet. Slit Union, Batswing. Adjustable, 


The ‘*Specials”’ are made to Suit Low and High Pressures. The ‘‘Adjustables ”’ 
consist of two Burners screwed together, the sizes of which can be arranged 
to suit any Pressure and Consumption. For full description see Catalogue. 


See that ‘‘Bray’s Special’? or ‘‘Bray’s Adjustable”’’ is stamped on each kind of Burner. 


ACETYLENE AND RICH OIL GASES.—We now make Burners suitable for use with these Gases. 
TO BE HAD OF DEALERS THROUCHOUT THE STATES. 


IN NEW YORK: E. P. Gleason Manufacturing Co., 181 to 189 Mercer St. Graham Anderson, 118 Walker Street. 
IN BOSTON, MASS.: Waldo Brothers, 88 Water Street. 
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CHAS, M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. GEO. H. SAGE, Secretary, FRANK L. WILCOX, Treasurer. 


BERLIN IRON BRIDGE CoO. 


| 


4 
= 
rm 


Engineers, Architects, and Builders of Iron and Steel Structures. 







































The above illustration is taken direct from a photograph, and shows the interior of a Boiler House, the Roof of which was designed-and built 
by us for the Amoskeag Manufacturing Company, at Manchester, N. H. The building is 75 feet in width by 275 feet in length, 
the walls being made of brick and the roof being made of iron—iron trusses, iron purlins, and covered with 
corrugated iron—so that there is absolutely no woodwork anywhere about the building which 
can take fire. For Boiler Rooms this construction particularly commends itself. 





Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 











—_— 


Avex. C. HumpHrRers, M.E., ArtTuuR G@. GLascow, M.E., 
MANHATTAN LIFS BUILDING, CaBLe ADDRESS, 9 vicroria ST., 
{64 Broapwar,) LONDON & NEW YORK, LONDON, 8. w., 
NEW YORK. " WUMGLAS."* ENGLAND. 


HUMPHREYS @ GLASGOW, 


CONTRACTING AND. CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
- ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 








Frice $1. 


A. M. CALLENDER & CO., No 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 


MARCH, (896. 


|Table No. 2. 
Table No. 1. NEW YORK 
FOLLOWING THE CITY. 
MOON. 











At Nieut 
LiesTine. 





Day or WEEK. 


Extin- 
Light. ees Light. guish. 


| Dare. 





P.M. | A.M. 
6.30 PM} 9.30 Pm|| 5.30 | 5.45 
6.30 10.50 5.30 | 5.45 
6.30 12.10 Am}| 5.30 | 5.45 
6.30 1.20 5.30 | 5.45 
6.30 LQ} 2.30 5.40 | 5.35 
6.30 3.30 5.40 | 5.35 
6.30 4.20 5.40 | 5.35 
6.30 5.10 5.40 | 5.35 
6.30 5.10 5.40 | 5.35 
6.30 5.10 5.40 | 5.35 
6.30 5.10 5.40 | 5.35 
6.30 5.10 5.50 | 5.20 
6.30 NM! 5.10 5.50 | 5.20 
6.30 5.10 5.50 | 5.20 
6.40 5.00 5.50 | 5.20 
6.40 5.00 5.50 | 5.20 
6.40 5.00 5.50 | 5.20 
9.40 5.00 5.50 | 5.20 
10.40 5.00 6.00 ! 5.10 
11.40 5.00 6.00 | 5.10 
cf 12.40 48 | 5.00 6.00 | 5.10 
. |22}] 1.30 4.50 6.00 | 5.10 
. |23| 2.20 4.50 6.00 | 5.10 
. 124] 2.50 4.50 6.00 | 5.10 
. |25]| 3.20 4.50 6.00 | 5.10 
. |26} 3.50 4.50 6.10 | 4.55 
27INoL. {No L. 6.10 | 4.55 
28|No L.rm!No L. 6.10 | 4.55 
. 29\NoL. |NoL. 6.10 | 4.55 
. |30| 6.50 pm] 9.40 pm] 6.10 | 4.55 
Tue. |31] 6.50 11.00 6.10 | 4.55 


COD Om wD 





























TOTAL HOURS LIGHTING 
DURING 1896. 








By Table No. 1. By Table No. 2. 
Hrs.Min Hrs. Min. 
January ....220.40 | January. ...423.20 
February. ..207.00 | February. ..367.40 
March 193.00 395.35 
174.10 | April......298.50 
ay .......264.50 
Ms 5 oases 234.25 
243.45 
August ... . 280.25 
September. .321.15 
@ctober .. ..374.30 
November.. ; November ..401.40 
December. . 237. December. . 433.45 


Total, yr. .2194.40 | Total, yr...4000.00 
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P. H. & F. M. ROOTS Co,, 





Connersville, Ind. 









Exhausters with Combined Capacity of 75,000,000 Feet per Day Sold Last Season. 





GAS EXHAUSTERS.. BYE-PASS VALVES. 













AUTOMATIC GAS GOVERNORS. 











GAS VALVES. PIPE FITTINGS. 
















New Design 
of 
Direct 
Connected 
Engine 
and 
Exhauster 
on Same 


Bedplate. 


This Design 
is Used 
for all 
Exhausters 
from 
~ No.7 

to 
No. 10, 


inclusive. 


















e. 


COOKE & CO., Selling Agts., 163-165 Washington 8t., N. Y. City. 


Write for Illustrated Catalogue. 
Estimates submitted on application. 


H. & F. M. ROOTS CoO., 


Connersville, Indiana. 
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é THE UNITED 
GAS IMPROVEMENT CO., 


DREXEL BUILDING,. PHILA,, PA. 























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 
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BUILDERS, LESSERS AND PURCHASERS OF GAS WORKS. 





Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil. 
and Anthracite Coai, or Gas House or Oven Coke. 





PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS 
CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


Water Gas Apparatus... 


Improved Double Superheater Settings, 
Improved Single Superheater Settings, 
Special Designs for Small Works. 


Our apparatus is designed to use any grades of Oils or Naphthas, Gas House or 
Oven Go ke, or Anthracite Coal. Results are Guaranteed. 


Coal Gas Apparatus... 


Agents and For FRED. BREDEL—Washers and Purifying System, Mouthpieces and Bench Castings. 








For CEO. SHEPARD PACE’S SONS—Walker Ammonia Concentrators and Sulphate Stills, 
Walker Patent Mouthpieces. 


Manufacturers of THE WESTERN GAS VALVE, all Iron, Double Gate, 4 to 36 Inch. 
Purifiers, Condensers, Scrubbers, Street Main Specials, Iron Roofs, Iron Floors, Oxide Elevators and Gonveyer Machinery. 


Builders 





New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


7 NEW YORK MARINE PAINT co 








Dt 
MANUFACTURERS OF . ne & — | 
) 
VALVES, 7 oe ol % 














inside Screws. Indicator, etc., for Gas, sie nee SE ACTURERS Oh OF ae 


~~ , (PAINT “zzx™ Holders 


And all Ironwork about Gas Works. 
Pov GeHeHHPsin, N. Y. 


CHAPMAN VALVE MANUFACTURING, CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Etc 


Also, Cate Fire Hydrants with and witnout Independen 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. ear ali Office, L M. Rumsey Mig. Sa.. 810 North Second St 


GASHOLDER TANKS ND The Gas Engineer’s 
Toe eee vest ie iman, ” GAS WORKS MASONRY COMPLETE | Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice By JOHN HORNBY, F.I.O. 


OFFICE. AND WORKS: . Price, $2.50. 
938 to 954 River St. & 67 to 83 Vail Av. J. P. WHITTIER, sf 
TROY WN Y. 70 Rush St., Near Division Ave., Breoklyn, N. Y.| A. M. CALLENDER & CO., 82 Pine Street N. Y. City 








SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 
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NATIONAL GAS 


AND 





WatTER Go., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plians and Estimates Upon Application. 





IRWIN REW, President & Treasurer. 


N. A. McCLARY, Secretary & Gen’! Manager. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“TRON SPONGE.” 


substitute for lime. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
We guarantee a large saving, both in cost of material and labor. 





PN Atencio anger 


GOVERNOR. 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION: 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

iT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 


ce 


« 





STEAM JET 
EXHAUSTER. 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 
10 to 15 per cent: No works too small to use them profitably. 


Occupies but 





Prices given on all our specialties, delivered at any point in the United States. 


Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00, 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 





BOOE.S.- 


DISTILLATION OF COAL TAR AN 
AMMONIACAL LIQUOR. 
By Gzorcz Lunes. Price $12.50. 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND OANNELS. 

By Davm A, Granam. 8vo., Cloth. Price $3. 

Orders for these books may be sent to this office. 


Ae M. CALLENDER & C0., 
32 Pine St., N. Y. Orr 





DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


{ts a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
iny other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
4 saving’ in freight, leaving the consumer to 
furnish the diluent at a nominal cost. Itis now 
used by the largest gas companies in the West. 


Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 


H.W. Douglas (°cts‘compeny’) Ann Arbor, Mich. 





IRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 




















A. M. CALLENDER & CO., 32 Pine St., N. Y. 


~ The American Gas Engineer 
‘and Superintendents Handbook. 


Byv WM. MOONTEHY. 


S880 Passes, F*ull Gilt Morocco. 


rice. 88.0o. 
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uosprems PRE RAKINS & CO,, «suv 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals = Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From Baltimore. 











Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. K. Boghead, 


From Kentucky, 


The Most Valuable Enricher Now. Obtainable. 
Second Only to the Celebrated Australian Shale. 








Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 
Single carloads or more delivered at any required point in the United States or Canada. 








- BERWIND-WHITE GOAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


Offi = STRIGTLY High Grade..... 

oes Carefully prepared. 

55 Broadway, New York, For Gas Making or 
Betz Building, Philadelphia, Heavy Steaming. 








Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng:, having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to oo total number amounting to near 700), offers for sale a 
limited number ¢* copies in Colors, mounted on Linen, with ers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 








The Despard Gas Coal Go., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, = =* Clarksburgh, Harrison Co., West Va. 
WHARVES, = = = Locust Point, Baltimore, Md. 
OFFICE, = - °° 44 South Street, Baltimore, Md 


ROUSSEL & HICKS,  sGENrs, {8 BANGS & HORTON 
71 Broudwav. N. V 6 Congress 8t.. Boston. 


_ HENRY G. SGHEEL, 


Tidewater Sales Sa oe and Shippse 06) of h a Westmore- 
land va heny, and Virginia 
ly ieeoonek 


Gas COALS. 


Superior oy, Gas Cannel, Conpeliortie a Mountain 
learfield and Cumberland Vein 
Steam and Smithing Coals. 


Room 176, Washington Building, No. 1 Broadway, N. Y. City. 


WILBUR H. TOWNSEND, 


BROKER AND DEALER IN 


Naphthas, Gas and Fuel Oils and Crude 
Petroleum for Gas Companies. 
29 Broadway, N.Y. City, 


KELLER ADJUSTABLE 
COKE CRUSHER. 


Simple, Durable. Will 
any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
Correspondence Soiicited. 


GREENOUGH’S 


“DIGEST OF GAS CASES.” 


Price, $65.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may besent { 


Ae M. CALLENDER & CO., 323 Pine St., N.1 











Room 1€4, 








Strong, 








——- Tee -—— 


PENN GAS COAL Co. 


OFFER THEIR 


Coal, Carefully Screened ==:Prepared for Gas Purposes. 





"| Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 


the Pennsylvania Raitroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N.J. 








EpMunND H. McCuLLovuaa, Prest. Cuas. F. GODSHALL, Treas. H. C. Apams, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commeneement ofoperations by this Company its well-known 
Coal has been largely used Ly the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St, Phila., Pa. 


THE SUN OIL CO. 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 
‘Toledo, O., and Pittsbureseh, Pa. 

















Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Golicited, 








GAS OIL. 


26 Broadway, New York City 
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__ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICA., 





Cuas. E. Grecory, Prest. Davin R. Daty, V.-Prest. & Treas. 
H. D. ABERNETBY, Sec. 


J,H. GAUTIER & COMPANY 


OORNER OF 
GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., 








Brooklyn, N. Y. 





LACLEDE FIRE BRICK MFG. CO.,|' 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street 


ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 





ADAM WEBER, 


Proprietor, 


Manhattan Fire Brick and Enameled 
Clay Retort Works 


Works, Weber, N. J. 
Office, 683 East 15th St., New York. 








Modern Recuperative 
Furnaces 


Standard Fire Brick and Gas Retorts. 






Fine [auc 


Cay hetenrel 














Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts. 
PITTSBURGH, PA, P. 0. Box 373. 


BSucceassor to WiIibnTITAM GARDNER & Sown. 


Fire Glay Goods for Gas Works. 


SGLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. 8. 








EXCELSIOR FIRE BRICK & CLAY 


HENRY MAURER & SON, 
RETORT WORKS 


OFFICE, 418 to 422 East 23d St., N. ¥ 


Clay Gas Retorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 


A Cement at ayeet sane Se Eee ee putting on mouth- 
ter pe de megs SS pay te oom Ray ony agg om em 
and ca This cement is mixed ready for use. Economic 

ond dennis Beene a 


CE LIST. 

I 

mee, sna eae pone poe 

In Kegs less than 100 ** a | 

Cc. L. GHROUVULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
‘Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal o1 





Coke can be used as Fuel in Furnaces. 





Tueo. J. Surru, Prest. J. A. Taytor, Sec’y. 
A. Lamsua, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
mney Tops. Baker Oven Tiles 13x 13x23 
and 10x10x2 





WALDO BROS., 88 WATER 8T., BOSTON, MASS 
Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide tothe Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
With Numérous Tustrations. 





_ Price, $3.00. 





A. M. CALLENDER &-CO,, 32.Pine.Street, N. Y. City. 
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FRED. BREDEL, 6.E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 





Recuperative Furnaces, Purifying Machines, 





x (as Apparatus, x 





No. 118 Farwell Avenue, Milwaukee, Wis. 








FLEMMINCG’S 
Generator Gas Furnace 














Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J 


Address as above, or D. D. FLEMMING, Jersey City, N. J. 











AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 
A. M. CALLENDER & C3. 


33 Pime Street, N. ¥ 





A CONVENIENT 


BINDER for the JOURNAL 


STRONG. 
DURABLE. 
LIGHT. 
SIMPL E 
CHEAP. 


HANDSOME 


Price, $1. 





A.M. Callende 
& Co., 


32 Pine st., 
N.Y City 





} 








Special Trays for iron Sponge or Oxide of iron. 
CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired 


\ a hex ; 


C 


< 
\\ 
WN S\ 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 





FParson’s Steam Blower, 


“OR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
OBR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOlL.ER TUBES, 
These devices are all first-class. They will be sent to anv responsible party for trial. No sale 


unless satisfactory. 


Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON. Sunt... 621 Broadway, N. Y 








FIELDS ANALYSIS 


E"or the Year 1804. 
An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 


Twenty-fourth Year of Publication. 


Compiled and Arranged by 


JOHN W. FIELD Accountant to the Cas Lt. and Coke Co., London. 


A.M. CALLENDER & 





_. Price, $5. _For Sale by.. 


CO. - No. 32 Pine Street, N. Y. City. 
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DAVIS & FARNUM MFG. CO. 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, © Boston Office, R'm 18, Vulcan Blig,, 8 Oliver st, 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. : 








































Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


= Self-Sealing and Pressed Steel “Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Aliso, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERING COMPANY. 


INCORPORATED 
om Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF 


rie 














F, L. SLOCUM, Prest. 


Gas Works Machinery of all kinds, SAM'L WOODS, Trees 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 
FELDMANN “AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches, 











3AS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


AMMONIA MACHINE. NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 

















Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD &CO. 


BALTIMORE, MD. 








ripe, Double & Single-Lif y dis TIN ANS 




















La \\ Ree, PURIFIERS. 
GASHOLDERS, ff Eoalualieeatctemicmiail J 
i\=ABS A H CONDENSERS, 
[rl Holder Tanks. 
Scrubbers, 








ROOF FRAMES. 





Bench Castings. 








Girders. : 
OlL STORAGE TANKS. 




















Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., La. } 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 





New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plane and Estimates Furnished upon Application. 








LOWE WATER GAS APPARATUS, MERRIFIELD-WESTCOTI-PEARSON SETTING. 
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roomecmen fe RD. WOOD & CO. *** ze, 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE| GAS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 

















SOLE MAKERS OF 


THE MITCHELL SCRUBBER _§| PEASE’s PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 




















(PATENTED) euTLeR’s 
PURIFIERS, CONDENSERS, SCRUBBERS. RR ee ee 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. PLATE GIRDERS. + HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY"RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Jronwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0rricts= Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


{TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 














BUILDERS OF 


Gas Exoliders. 


Single and Multiple Section Gas Holders a Specialty. | 


Wrought Iron Gas Holder Tanks. . 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


















! ! 
ILLUMINATING GAS! FUEL GAS! To Gas Companies. 
THE LOOMIS PROCESS, | wennce cre scsanee » waits mn 
Now in successful opeaien at Works of John Russell Cutlery Co., Turner's Falls, Mass., and under @ stated pressure. Send for samples. 
Henry Disston’s Son's Saw Works, Tacony, Pa. Also, SERVICE CLEANERS, DRIP PUMPS, and STREFT 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. 
oOo. A GEF ROR BH, 
BURDETT LOOMIS, = 8 Hartford, Conn. Mi Ne Oth Sty Phila, Pa. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 











H, RansHAW, Prest. & Mangr. T. H. Breen, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. Tarvin, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


| Cincinnati, Ohio. 


George Shepard Page’s Sons, 


Sole Agents for 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 




















The Berlin Center Valve. And Contractors for Ammoniaeal Liquor. 
No. GSO Wall Street, New York City. 
GEORGE R.ROWLAND,| H.C. SLANEY, |_ T. G. LANSDEN, 


Draughtsman and Constructing Engineer Gas Hneineer | Consulting and Contracting Gas Engineer 


Drawings, Specifications and Estimates furnished for the con i treet, Brooklyn, N. Y. | Estimates, Plans and Specifications for New Works (Coa 

struction of new works or alteration of old works. Special 466 Sixth 8 t, kl od N.Y or Water Gas), and for Extensions or Alterations. 
attention given to Patent Office drawings. Plans, Specifications and Estimates furnished for New | 

Utfice, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. Room H, 108 N. 4th St., St. Louis, Mo. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 





_ Office, No. 39 Laurel 


eeeeeeeneereeses 


Single or Telescopic. 


Street, Philadelphia, Pa. 


BUILDERS OF 


«= Gasholders 


With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


Steere eeseesenes 


Settee eeeeeeeeee 








JAMES R. FLOYD & SONS, 


Successors to HERRING & FLOYD, 
Oregon Iron Works, 


West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works, 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench care 9 Regenerative and Half Regenerative Furnace 
Carriage, Crosses, Teés, 


Retort Lids, Hydraulic Hoist Purifier 


Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
énds, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, ctc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In use at Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


HEARNE CENTER SEAL, Operating One, Two, 


Premium Awarded, Worid’s Columbian Exposition. 


Three or Four Boxes. 








SCIEN TIEIC BOOKS. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, Heating and Cook- 
ing by Gas. By E. E. Perkins. $1.25, 

CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $65. 


PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. 


IRONWORK : Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 

COAL: Its History and Use. By Prof.Thorpe. $3.50. 

THE GAS WORKS OF LuNVON. By Colburn. 60 cents. 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 

THE MANAGEMENT OF SMALL GAS WORKS. By 
C.J. R. Humphreys. $1. 

MANUAL FOR GAS ENGINEERING STUDENTS. By D. | 
Lee. 40 cents. 


THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


| AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. | 


Arnold. $2. 
DIGEST OF GAS LAW. $5. 


DISTILLATION OF COAL TAR AND AMMONIACAL | 
ge ty ’ | ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp 


LIQUOR. By Geo. Lunge. New edition. $12.50. 

A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham. $3. 

THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK. By William Mooney. $3. 

A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 

ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 

HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 


GAS ENGINEER'S — HANDBOOK. By Jno. 


Hornby, F.LC. 
GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT ; A Manual of Lime and Cement, their Treatmen 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


$3. 
| ELECTRICIAN’ S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


| MAGNETISM AND ELECTRICITY. By J.Overend. 40 ccs. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 

DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 

PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. $1. 

PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 

ELECTRIC LIGHT FITTING. $2. 





PRACTICAL ELECTRICITY. $2.50. 
| ELECTRICITY FOR ENGINEERS, $2.50. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added & 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upor 


eceipt of order. 





A. M. CALLENDER & GO., 32 Pine Street, New York. 


All remittances should be made by check, draft, or post office money order. 
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GAS AND WATER PIPES. . . GAS METERS. 


THE OHIO PIPE COMPANY, 


wns | WARREN FOUNDRY AND MACHINE CO., 
Cast Iron Gas & Water Pipe, slesnendiossis. ;dllgtaibilaa tacts 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 


ic roe aa Ci CAST IRON WATER AND GAS PIPE 


GENERAL FOUNDERS AND MACHINISTS 














Columbus, Ohio. FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 
aa. , E Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 
Cast Iron Pipe — . 
M. J. DRUMMOND rasta Cen Deacianens Brat Beis uty, Pedi. Pr 
For Natural or ” | EMAUS PIPE FOUNDRY. 





Artificial Gas, CL | DONALDSON IRON COMPANY. | EMAUS, PA 
Flange e ip e, SPECIAL CASTINGS AND LAMP POSTS. ssadeasnienne ent 


: : T IRON PIPE AND SPECIAL CASTINGS 
Electric Light Posts. Office, Corbin Building, 192 Broadway, N.Y - a 


‘| Alse, FLANGE PIPE, LAMP POSTS, Etc. 

















ieee §| JOS. R. THOMAS, Management of 
The Addyston No. 32 Pine Street, N.Y. City. en Gas Works. 


Pipe & Steel Co CONSULTING AND CONSTRUCTING | a: > CORAMNNENE @ 00; @ Tunte. KR Y-0r 
"— 


Cincinnati, O. Gas Engineer and Contractor. The Gas Engineer’s 


The Chemistry of i sate taken for all ssithine’s paeeey Handbook. 


Illuminating Gas. required at a Cas Works, 


By NORTON H. HUMPHRYS. Price, $2.40. Either for New Works or Extensions to Old Plants A. M. CALLENDER & CO., 32 Prive Sr., N. Y. Crry. 
A. M. CALLENDER & CO., 32 PINE S8r., N. Y. City. 


1894 DIRECTORY 1894 


OrF* AMBENRIOCAN Gas COMPANIES 


Price, - - - $5.00. 


A. M. CALLENDER & cO., - No. 32 Pine Street, New York. 


METRIC METAL COMPANY, 


MANUFACTURERS OF 


DRY GAS METERS 


For all Kinds of Service. 

















By JOHN HORNBY, F.1.C. Price, $2.50. 

















ALSO MAKERS OF THE 


MATCHLESS CLASSIC GAS COOK STOVES AND RANGES. 


_ Send for '96 Stove Catalogue. Factory at Brie, Pa. 
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NATHANIEL TUFTS, 
153 Franklin St., Boston, Mass. 
. ve". =o ees - - Manager. 


DRY GAS METERS. 
Station Meters of any Capacity. 


F Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
Beis facilities for manufac METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is — led to furni 


and answer orders A pmparatus for the Chemical Testing of Gas and heat Liquor. 

















i 
re ag 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. _ CHICAGO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fronj St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 











CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
“Success” and “Perfect” Gas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filber* Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Gonsumers’ and Station Meters, 
Standard Photometrical#«Analytical Gas Apparatus 


‘*Sun DiaL” Gas COooKING AND HEATING STOVES. 


Particular attention given to Repairing GEORGE B. EDWARDS, Agent, : 
Meters and Scientific Apparatus. .. . 113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Faetory and Office, ROYERSFORD, PA. 


WESTERN MANAGERS: PACIFIC ? 


























CAHILL, SWIFT & CO., WIESTER & CO., 
121-207 South Seventh Street, 15 & 17 New Montgomery St., 
ST. LOUIS, MO. SAN FRANCISCO, CAL. 









Gas Meters and Gas Stoves. 
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GAS METERS. 





GAS METERS. GAS METERS. 


THE AMERICAN METER CO. 

















Established |1834. incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERBS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
DMMranufactorics: GAs STrovV Es. Pea es hr y-osnerat ait 
SUGG’S “STANDARD” ARGAND BURNERS, ee 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Mcasuring”? Drum. 222 Sutter Street, San Francisco, 








HELME & McILHENNY, 


(Established 1848.) 


Gas Meter Manufacturers 


1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNOBS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 


D. McDONALD & CO., 


Established 1854. 





- 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. .  CHICACO, ILL. 





MANUFACTURERS OF 


? Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











(Established 1881.) 


THE HILLEN METER CoO., 


Manufacturers of Gas Meters. 
All Sizes of Meters Constantly in Stock. Liberal Discount on Application. 


Special Attention Paid to Repairing Meters of All Makers. 


Address all Communications to | 


JOHN J. HILLEN, - - 200 Baltic Street, Brooklyn, N. Y. 


NOT CONNECTED WITH ANY OTHER ESTABLISHMENT. 
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OTTO GAS ENGINE WORKS, 


33d and Wainut Streets, Philadelphia, 
New York, {8 Vesey St. Boston, !9 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. S. GRIBBEL, Manager. | FREDERICK WAUGH, Manager. 




















































MANUFACTURERS OF 


SB) STATION METERS, 
) CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Ete, 


Prompt Attention Giwen to All ietttn enammlaani cll eee 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 




















This Meter is an un- 















































SIMPLE . 
4 qualified success in 
DURABLE Great Britain. 
Its simplicity of con- 
- ACCURATE struction, and the 
<i sia 2 ogee ee positive character of 
EE; LIABLE 
the service performed 
All Parts by it, mave given it 
Interchangeable pre-eminence. 











Needs only the care given an ordinary Meter. Saves MONEY, TIME and 
‘CONSUMERS, *Dispenses with “DEPOSITS” and increases OUTPUT. 





